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Description 

Technical Fields 

This invention is in the fields of molecular 
biology and virology and in particular relates to 
human T cell leukemia virus - type 111 (HTLV-III). 

Background 

The term human T cell leukemia-lymphoma 
virus (HTLV) refers to a unique family of T cell 
tropic retroviruses. These viruses play an important 
role in the pathogenesis of certain T cell neopl- 
asms. There are presently three known types of 
HTLVs. One subgroup of the family, HTLV-type I 
(HTLV-I), is linked to the cause of adult T-cell 
leukemia-lymphoma (ATLL) that occurs in certain 
regions of Japan, the Caribbean and Africa. HTLV- 
type II (HTLV-II) has been isolated from a patient 
with a T-cell variant of hairy cell leukemia. 
M.Popovic et al., Detection, Isolation, and Continu- 
ous Production of Cytopathic Retroviruses (HTLV- 
III) from Patients with AIDS and Pre-AIDS. Science, 
224:497-500 (1 984). 

HTLV-type III (HTLV-III) has been isolated from 
many patients with acquired immunodeficiency 
syndrome (AIDS). HTLV-III refers to prototype virus 
isolated from AIDS patients. Groups reported to be 
at greatest risk for AIDS include homosexual or 
bisexual males; intravenous drug users and Haitian 
immigrants to the United States. Hemophiliacs who 
receive blood products pooled from donors and 
recipients of multiple blood transfusions are also at 
risk. Clinical manifestations of AIDS include severe, 
unexplained immune deficiency which generally in- 
volves a depletion of helper T lymphocytes. These 
may be accompanied by malignancies and infec- 
tions. The mortality rate for patients with AIDS is 
high. A less severe form of AIDS also exists, in 
which there may be lymphadenopathy and de- 
pressed helper T cell counts; there is not, however, 
the devastating illness characteristic of full-blown 
AIDS. There are many individuals, who are clas- 
sified as having early AIDS (pre-AIDS), who exhibit 
these signs. It is not now possible to predict who 
among then will develop the more serious symp- 
toms. 

Much of the evidence implicates HTLV-III as 
the etiological agent of the infectious AIDS. First, 
there is consistent epidemiology; greater than 95% 
of the patients with AIDS have antibodies specific 
for HTLV-IIL Second, there has been reproducible 
identification and isolation of virus in this disease; 
more than 100 variants of HTLV-III have been iso- 
lated from AIDS patients. Third, there has been 
transmission of the disease to normal healthy in- 
dividuals who received blood transfusions from in- 



fected blood donors. 

HTLV-III has been shown to share several 
properties with HTLV-I and HTLV-II but also to be 
morphologically, biologically and antigenically dis- 

5 tinguishable. R.C. Gallo et al., Frequent Detection 
and Isolation of Cytopathic Retroviruses (HTLV-III) 
from Patients with AIDS and At Risk for AIDS. 
Science , 224:500-503. (1984). For example, HTLV- 
III has been" shown to be antigenically related to 

10 HTLV-I and HTLV-II by demonstrating cross-reac- 
tivity with antibodies to HTLV-I and HTLV-II core 
proteins, p24 and p19, and envelope antigens and 
by nucleic acid cross-hybridization studies with 
cloned HTLV-I and HTLV-II DNAs. However, unlike 

75 HTLV-I and HTLV-II, it lacked the ability to infect 
and transform T cells from normal umbilical cord 
blood and bone marrow in vitro, and has the 
cytopathic effect on infected cells only. 

Like the RNA genome of other retroviruses, the 

20 RNA genome of HTLV-III contains three genes 
which encode viral proteins: 1) the gag gene, which 
encodes the internal structural (nucleocapsid or 
core) proteins; 2) the pol gene, which encodes the 
RNA-directed DNA polymerase (reverse transcrip- 

25 tase); and 3) the env gene, which encodes the 
envelope glycoproteins of the virion. In addition, 
the HTLV-III genome contains a region designated 
Px, located between the env gene and the 3' LTR, 
which appears to be involved in functional killing of 

30 the virus. 

At this time, AIDS is still difficult to diagnose 
before the onset of clinical manifestations. There is 
no method presently available for the prevention of 
the disease. Treatment of those with AIDS is gen- 

35 erally not successful and victims succumb to the 
devastating effects HTLV-III has on the body. 

Summary of the Invention 

40 This invention is based upon applicant's clon- 

ing of HTLV-III DNA in recombinant/vector host 
systems capable of expressing immunoreactive 
HTLV-III polypeptides. Based on the cloning of 
HTLV-III DNA in systems which express 

45 immunoreactive-polypeptides, applicant has devel- 
oped methods useful in the diagnosis, treatment 
and prevention of AIDS. Applicant has developed 
methods of detecting HTLV-III and antibodies 
against HTLV-III in body fluids (e.g., blood, saliva, 

50 semen), and methods useful in immunotherapy 
(e.g., vaccination and passive immunization against 
AIDS). In addition, applicant has developed meth- 
ods of making HTLV-III DNA probes and RNA 
probes useful in detecting HTLV-III in body fluids. 

55 Polypeptides encoded by a segment of the 
HTLV-III genome have been produced by these 
recombinant DNA methods. The polypeptides en- 
coded by a 1.1Kb EcoRI restriction fragment from 
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HTLV-III cDNA have been produced. The polypep- 
tides expressed have been isolated. These poly- 
peptides are immunoreactive with sera of patients 
having AIDS and with antibodies to HTLV-III and 
thus are useful in screening blood and other body 
fluids for the presence of antibodies against HTLV- 
III. Applicant's invention therefore provides a meth- 
od not only for diagnosing AIDS, but also for pre- 
venting the transmission of the disease to others 
through blood or blood components harboring 
HTLV-III. The latter is particularly valuable in 
screening donated blood before it is transfused or 
used to obtain blood components (e.g., Factor VIII 
for the treatment of hemophilia; Factor IX) 
methods are employed in the production of anti- 
bodies, including monoclonal antibodies, against 
the virus. Such antibodies form the basis for im- 
munoassay and diagnostic techniques for directly 
detecting HTLV-III in body fluids such as blood, 
saliva, semen, etc. Neutralizing antibodies against 
the virus may be used to passively immunize 
against the disease. 

Applicant's cloning of HTLV-III DNA in such 
recombinant vector host systems also provides the 
basis for determination of the nucleotide sequence 
HTLV-III DNA. The DNA probes are essentially 
homologous to the 1.1 Kb EcoRI DNA which is 
unique to the HTLV-III genome. DNA probes pro- 
vide another method of detecting HTLV-III in blood, 
saliva or other body fluids. RNA probes which 
contain regions unique to the HTLV-III genome can 
also be formed and used for the detection of 
HTLV-III in body fluids. 

Brief Description of the Figures 

Figure 1 is a representation of HTLV-III DNA. 
Figure 1a shows sites at which the genome is cut 
by the restriction enzyme Sstl and Figure 1 b shows 
the fragments of HTLV-III genome produced 
through the action of restriction enzymes Kpn, Ec- 
oRI and Hind III. 

Figure 2 is a representation of HTLV-III DNA. 
Figure 2a shows the location of restriction enzyme 
sites in the genome and Figure 2b shows the 
location in the HTLV-III genome of DNA inserts in 
open reading frame clones. The ( + ) and (-) in- 
dicate reactivity and lack of reactivity, respectively, 
of the fusion protein expressed by cells trans- 
formed by the ORF vectors with sera of AIDS 
patients. 

Figure 3 shows the nucleotide sequence for 
HTLV-III DNA and the predicted amino acid se- 
quence of the four longest open reading frames. 
Restriction enzyme sites are indicated above the 
nucleotide sequence. 

Figure 4 is an immunoblot showing the position 
on an SDS polyacrylamide gel of HTLV-III env- 



Beta-galactosidase fusion proteins. 

Figure 5 shows sites at which the genome is 
cut by the restriction enzyme EcoRI and construc- 
tion of recombinant plasmids carrying HTLV-III 
5 DNA. 

Figure 6 is an immunoblot showing the posi- 
tions on nitrocellulose blots of peptides produced 
by bacterial cells transformed by recombinant con- 
structs ompA1-R-6; ompA2-R-7 and ompA3-R-3, 

70 into which a 1.1Kb EcoRI HTLV-III cDNA restriction 
fragment had been inserted. Figure 6a shows the 
nucleotide sequence of the ompA signal peptide 
and the pertinent region of recombinant plasmids 
ompA1-R-6; ompA2-R-7 and ompA3-R-3. 

15 Figure 7 is an immunoblot showing blocking of 

reaction between HTLV-III antigens and an AIDS 
serum by lysates of E.coli containing HTLV-III DNA 
recombinant plasm id ompA1-R-6 (lanes 1-5) and 
no blocking of the reaction by lysates of E.coli 

20 control cells (lanes 6-10). — 
Figure 8 is an immunoblot showing the pres- 
ence or absence of antibodies against the peptide 
encoded by the 1.1Kb EcoRI HTLV-III restriction 
fragment of HTLV-III cDNA in sera from healthy 

25 individuals (lanes 1-3) and from AIDS patients 
(lanes 4-11). Purified HTLV-III virus (panel A) or 
total cell lysate of bacterial clone ompA1-R-6- 
(01 R6) were reacted with sera samples. 

Figure 9 represents the open reading frame 

30 expression vector pMRlOO having HTLV-III DNA. 

Figure 10 represents lambdaCI-HTLV-IM beta- 
galactosidase fusion proteins. Figure 10a is an im- 
munoblot showing the position on SDS 
polyacrylamide gel of lambdaCI-HTLV-lll beta- 

35 galactosidase fusion proteins, and Figure 10b 
shows the immunoreactivity of such proteins with 
sera from AIDS patients. 

Best Mode of Carrying Out the Invention 

40 ~ 

Despite the similarity between HTLV-III and the 
other members of the HTLV-bovine leukemia virus 
(BLV) family of viruses, the biology and pathology 
of HTLV-III differs substantially. For example, rela- 

45 tively little homology has been found in the HTLV- 
III genome when compared with that of the HTLV-I 
or -II genome. Infection with HTLV-III often results 
in profound immunosuppression (AIDS), conse- 
quent to the depletion of the OKT4( + ) cell popula- 

50 tion. This effect is mirrored by a pronounced 
cytopathic, rather than transforming, effect of 
HTLV-III infection upon the OKT4( + ) cells in lym- 
phocyte cultures in vitro. In contrast, infection with 
HTLV-I results in a~low incidence of T-cell leukemia 

55 lymphoma (an OKT4( + ) cell malignancy). There is 
evidence for some degree of immunodeficiency in 
HTLV-I patients as well. Infection of primary lym- 
phocytes in culture by HTLV-I and -II results in 
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vitro transformation of predominantly OKT4( + ) 
cells. A cytopathic effect of HTLV-I infection upon 
lymphocytes is apparent, but the effect is not as 
pronounced as that observed for HTLV-III. 

HTLV-III also differs from HTLV-I and -II in the 
extent of infectious virion production in vivo and in 
vitro . High titers of cell free, infectious virions can 
be obtained from AIDS patient semen and saliva 
and from the supernatant of cultures infected with 
HTLV-III. Very few, if any, cell free infectious vir- 
ions can be recovered from adult T-cell leukemia 
lymphoma (ATLL) patients or from cultures infected 
with HTLV-I or -II. 

Envelope glycoprotein is the major antigen rec- 
ognized by the antiserum of AIDS patients. In this 
respect, HTLV resembles other retroviruses, for 
which the envelope glycoprotein is typically the 
most antigenic viral polypeptide. In addition, the 
neutralizing antibodies are generally directed to- 
ward the envelope glycoprotein of the retrovirus. 
Serum samples from 88 percent to 100 percent of 
those with AIDS have been shown to have anti- 
bodies reactive with antigens of HTLV-III; the major 
immune reactivity was directed against p41, the 
presumed envelope antigen of HTLV-III. Antibodies 
to core proteins have also been demonstrated in 
serum of AIDS patients, but do not appear to be as 
effective an indicator of infection as is the presence 
of antibodies to envelope antigen. 

The p41 antigen of HTLV-III has been difficult 
to characterize because the viral envelope is par- 
tially destroyed during the process of virus inac- 
tivation and purification. This invention responds to 
the great need to characterize this antigenic com- 
ponent of the HTLV-III virus and to determine the 
existence and identity of other viral antigenic com- 
ponents in several ways. It provides products, such 
as HTLV-III polypeptides, antibodies to the poly- 
peptides and RNA and DNA probes, as well as 
methods for their production. These serve as the 
basis for screening, diagnostic and therapeutic pro- 
ducts and methods. 

This invention relates to HTLV-III polypeptides 
which are produced by translation of a recombinant 
DNA sequence encoding HTLV-III proteins. Poly- 
peptides which are produced in this way and which 
are immunoreactive with serum from AIDS patients 
or antibodies to HTLV-III are referred to as recom- 
binant DNA-produced immunoreactive HTLV-III 
polypeptides. They include the polypeptides which 
are produced by the translation of the recombinant 
DNA sequences included in a 1.1Kb EcoRI restric- 
tion fragment of HTLV-III cDNA. 

The polypeptides encoded by this region of the 
HTLV III can be used in immunochemical assays 
for detecting antibodies against HTLV-III and HTLV- 
VIII infection. These methods can assist in diagnos- 
ing AIDS. In addition, they can also be employed to 



screen blood before it is used for transfusions or 
for the production of blood components (e.g., Fac- 
tor VIII for the treatment of hemophilia). Availability 
of screening technics will reduce the risk of AIDS 

5 transmission. 

Detection of antibodies reactive with the poly- 
peptides can be carried out by a number of estab- 
lished methods. For example, an immunoreactive 
HTLV III polypeptide can be affixed to a solid 

w phase (such as polystyrene bead or other solid 
support). The sold phase is then incubated with 
blood sample to be tested for antibody against 
HTLV-III. After an appropriate incubatjon period the 
solid phase and blood sample are separated. Anti- 

75 body bound to the solid phase can be detected 
with labeled polypeptide or with a labeled antibody 
against human immunoglobulin. 

The HTLV-III polypeptides can be used in a 
vaccine prevention of AIDS. 

20 The polypeptides can also be used to produce 

antibodies, including monoclonal antibodies, 
against the HTLV-III polypeptides. These antibodies 
can be used in immunochemical assays for direct 
detection of the virus in body fluids (such as blood, 

25 saliva and semen). Assays employing monoclonal 
antibody against specific HTLV III antigenic deter- 
minants will reduce false-positive results thereby 
improving accuracy of assays for the virus. Anti- 
bodies against the virus may also be useful in 

30 immuno-therapy. For example, antibodies may be 
used to passively immunize against the virus. The 
methods of producing the polypeptides are also a 
subject of this invention, as are diagnostic methods 
based on these polypeptides. 

35 

HTLV-III POLYPEPTIDES 

Genetic engineering methods are used to iso- 
late a 15Kd peptide encoded by a 1.1Kb EcoRI 
40 HTLV-III restriction fragment of HTLV-III DNA. 
These methods are also used to sequence the 
fragments which encode the polypeptides. The pro- 
viral genes integrated into host cell DNA are mo- 
lecularly cloned and the nucleotide sequences of 
45 the cloned provirus is determined. 

An E. coli expression library of HTLV-III DNA is 
constructed. The HTLV-III genome is cloned and 
cuts are then made in the cloned HTLV-III genome 
with restriction enzymes to produce DNA frag- 
so ments. (Figures 1 and 2) HTLV-III DNA fragments 
of approximately 200-500bp are isolated from 
agarose gel, end repaired with T4 polymerase and 
ligated to linker DNA. The linker ligated DNA is 
then treated with a restriction enzyme, purified 
55 from agarose gel and cloned in an expression 
vector. Examples of the expression vectors used 
are: OmpA, pIN (A,B and C), lambda pL, T7, lac, 
Trp, ORF and lambda gt1 1 . In addition, mammalian 
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cell vectors such as pSV28pt, pSV2neo, pSVdhfr 
and VPV vectors, and yeast vectors, such as GALI 
and GAL10, may be used. 

The bacterial vectors contain the lac coding 
sequences, into which HTLV-III DNA can be in- 
serted for the generation of B-gaiactosidase fusion 
protein. The recombinant vectors are then intro- 
duced into bacteria (e.g., E.coli ); those cells which 
take up a vector containing HTLV-III DNA are said 
to be transformed. The cells are then screened to 
identify cells which have been transformed and are 
expressing the fusion protein. For example, the 
bacteria are plated on MacConkey agar plates in 
order to verify the phenotype of clone. If functional 
B-galoctosidase is being produced, the colony will 
appear red. 

Bacterial colonies are also screened with 
HTLV-III DNA probes to identify clones containing 
the DNA region of interest. Clones which are posi- 
tive when screened with the DNA probe and posi- 
tive on the MacConkey agar plates are isolated. 

This identification of cells harboring the HTLV- 
III DNA sequences makes it possible to produce 
HTLV-III polypeptides which are immunoreactive 
with HTLV-III specific antibody. The cells from the 
selected colonies are grown in culture under con- 
ditions allowing the expression of the hybrid pro- 
tein. Cell protein is then obtained by means known 
in the art. For example, the culture can be cen- 
trifuged and the resulting cell pellet broken. Poly- 
peptides secreted by the host cell can be obtained 
(without disruption of the cells) from the cell culture 
supernatant. 

The total cellular protein is analysed by being 
run on an SDS polyacrylamide gel electrophoresis. 
The fusion proteins are identified at a position on 
the gel which contains no other protein. Western 
blot analyses are also carried out on the clones 
which screened positive. Such analyses are per- 
formed with serum from AIDS patients, with the 
result that it is possible to identify those clones 
expressing HTLV-III B-galactosidase fusion proteins 
(antigens) that cross-react with the HTLV-III specific 
antibody. 

Lambda 10 clones harboring HTLV-III DNA are 
cloned from the replicated form of the virus. As the 
retrovirus is replicating, double stranded DNA is 
being produced. The cloned HTLV-III DNA is di- 
gested with the restriction enzyme Sstl. (Figure 1a) 
Because there are two Sstl recognition sites within 
the LTR of HTLV-III DNA, one LTR region is not 
present in the cloned DNA sequence removed from 
the lambdaio vector. As a result, a small 
(approximately 200 bp) fragment of the HTLV-III 
DNA is missing. 

The resulting DNA is linearized and fragments 
are produced by digesting the linearized genomic 
DNA spanning the env gene region with the restric- 



tion enzyme EcoRI (Figure 1b). The resulting 
1.1KbEcoRI-EcoRI fragments are isolated by gel 
electrophoresis and electroelution. These frag- 
ments are randomly sheared to produce smaller 

5 fragments. The fragments thus produced are 
separatedfrom agarose gel and DNA fragments be- 
tween about 200-500 bp are eluted. 

The eluted 200-500bp DNA fragments are end 
filled through the use of E. coli T4 polymerase and 

10 blunt end ligated into ar7o~peh reading frame ex- 
pression (ORF) vector, such as pMR100. This liga- 
tion may occur at the Smal site of the pMR100 
vector, which contains two promoter regions, hybrid 
coding sequences of lambdaCI gene and lacl-LacZ 

15 gene fusion sequence. In the vector, these are out 
of frame sequences; as a result, the vector is 
nonproductive. The HTLV-III DNA is inserted into 
the vector; the correct DNA fragments will correct 
the reading frame, with the result that CI-HTLV-III- 

20 B-galactosidase fusion proteins are produced. The 
expression of the hybrid is under the control of the 
lac promoter. Based on the sequence of pMR100, 
it appears that if a DNA fragment insert cloned into 
the Smal site is to generate a proper open reading 

25 frame between the lambdaCI gene fragment and 
the lac-Z fragment, the inserted DNA must not 
contain any stop codons in the reading frame set 
by the frame of the lambdaCI gene. 

The recombinant pMR100 vectors are then in- 

30 troduced into E. coli. The bacteria are plated on 
MacConkey agar plates to verify the phenotype of 
the clone. If functional B-galactosidase is being 
produced, the colony will appear red. The colonies 
are also screened with HTLV-III DNA probes, for 

35 the purpose of identifying those clones containing 
the insert. Clones which are positive when 
screened with the DNA probe and positive on the 
MacConkey agar plates are isolated. 

The cells from the selected colonies are grown 

40 in culture. The culture is spun down and the cell 
pellet broken. Total cellular protein is analysed by 
being run on an SDS polyacrylamide gel. The 
fusion proteins are identified at a position on the 
gel which contains no other protein. (Figure 4) 

45 Western blot analyses are also carried out on 
the clones which screened positive. Sera from 
AIDS patients are used, thus making it possible to 
identify those clones which express the HTLV-III-B- 
galactosidase fusion proteins that cross-react with 

50 the HTLV-III specific antibody. 1000 clones were 
screened by this method; 6 were positive. 

Because of the nature of the pMRlOO cloning 
vehicle, a productive DNA insert should also be 
expressed as a part of a larger fusion polypeptide. 

55 HTLV-III env gene containing recombinant clones 
was identified by colony hybridization. The produc- 
tion of larger fusion polypeptides bearing functional 
B-galactosidase activity was verified by phenotype 
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identification on MacConkey agar plates; by B- 
galactosidase enzymatic assays and by analysis on 
75% SDS-polyacrylamide gels. Immunoreactivity of 
the larger protein with antibody to HTLV-III was 
assessed by western blot analysis using serum 
from AIDS patients. These large fusion proteins 
also reacted with anti-B-galactosidase and anti-CI 
antiserum. This finding is consistent with the hy- 
pothesis that they are proteins of CI-HTLV-lll-laclZ. 

The open reading frame insert fragment of 
HTLV-III is further analyzed by DNA sequencing 
analysis. Because one of the two BamHI sites 
flanking the Smal cloning site in pMR100 is de- 
stroyed in the cloning step, positive clones are 
digested with restriction enzymes Hindlll and clal 
to liberate the inserted HTLV-III DNA fragment. The 
HTLV-III ORF inserts are isolated from the fusion 
recombinant and cloned into M13 sequencing clon- 
ing vector mp18 and mp19 digested with Hindlll 
and Accl. DNA sequences of the positive ORF 
clones are then determined. 

Fragments of HTLV-III DNA of approximately 
200-500 bps are isolated from agarose gel, end 
repaired with T* polymerase and ligated to EcoRI 
linker. The EcoRI linker ligated DNA is then treated 
with EcoRI purified from 1% agarose gel and clon- 
ed in an expression vector, lambda gt11. This 
vector contains lac Z gene coding sequences into 
which the foreign DNA can be inserted for the 
generation of B-galactosidase fusion protein. The 
expression of the hybrid gene is under the control 
of lac repressor. The lac repressor gene, lac I, is 
carried on a separate plasmid pMC9 in the host 
cell, E. coli Y1090. AIDS patient serum was used to 
probe the~lambdagt1 1 library of HTLV-III genome 
DNA containing 1.5x10* recombinant phage. In a 
screen of 5000 recombinants, 100 independent 
clones that produced strong signals were isolated. 
The positive recombinant DNA clones were further 
characterized for their specific gene expression. 
Rabbit hyperimmune serum against P24 was also 
used to identify the gag gene specific clones. Nick- 
translated DNA probes of specific HTLV-III gene, 
specifically the gag gene, env gene and Px gene 
were used to group the positive immunoreactive 
clones into specific gene region. 

Recombinant clones that produced strong sig- 
nals with AIDS serum and contain insert DNA span- 
ning the HTLV-III gag, pol, sor and env-lor gene 
regions were examined IrTdelaTl by mapping their 
insert with restriction enzymes and DNA sequen- 
cing analysis. 

Determination of the Nucleotide Sequence of 
HTLV-III DNA 

Genetic engineering methods are used to de- 
termine the nucleotide sequence of HTLV-III DNA. 



One technique that can be used to determine the 
sequence is a shotgun/random sequencing meth- 
ods. HTLV-III DNA is sheared randomly into frag- 
ments of about 300-500 bp in size. The fragments 

5 are cloned, for example, using m13, and the colo- 
nies screened to identify those having an HTLV-III 
DNA fragment insert. The nucleotide sequence is 
then generated, with multiple analysis producing 
overlaps in the sequence. Both strands of the 

ro HTLV-III DNA are sequenced to determine orienta- 
tion. Restriction mapping is used to check the 
sequencing data generated. 

The nucleotide sequence of one cloned HTLV- 
III genome (BH10) is shown in Figure 3, in which 

T5 the position of sequences encoding gag protein 
p17 and the N-terminus of gag p24 and the C- 
terminus of gag p15 (which overlaps with the N- 
terminus of the pol protein) are indicated. The open 
reading frames "(ORF) for pol, sor and env-lor are 

20 also indicated. The sequence oflhe remaining 182 
base pairs of the HTLV-III DNA not present in clone 
BH10 (including a portion of R, U5, the tRNA 
primer binding site and a portion of the leader 
sequence) was derived from clone HXB2. The se- 

25 quences of two additional clones (BH8 and BH5) 
are also shown. Restriction enzyme sites are listed 
above the nucleotide sequence; sites present in 
clone BH8 but not in clone BH10 are in parenthe- 
ses. Deletions are noted ([]) at nucleotides 251, 

30 254, 5671 and 6987-7001 . The nucleotide positions 
(to the right of each line) start with the transcrip- 
tional initiation site. The amino acid residues are 
numbered (to the right of each line) for the four 
largest open reading frames starting after the pre- 

35 ceding termination codon in each case except gag 
which is enumerated from the first methionine 
codon. A proposed peptide cleavage site (V) and 
possible asparagine-linked glycosylation sites are 
shown (*) for the env-lor open reading frame. The 

40 sequences in the LTR derived from clones BH8 
and BH10 listed in the beginning of the figure are 
derived from the 3'-portion of each clone and are 
assumed to be identical to those present in the 5'- 
LTR of the integrated copies of these viral 

45 genomes. 

Clone HXB2 was derived from a recombinant 
phage library of Xbal digested DNA from HTLV-III 
infected H9 cells cloned in lambdaJI. H9 cells are 
human leukemic cells infected by a pool of HTLV- 

50 III from blood of AIDS patients, F. Wong-Staal, 
Nature, 312, November, 1984. Cloning vector 
clones BH10, BH8, and BH5 were derived from a 
library of Sstl digested DNA from the Hirt super- 
natant fraction of HTLV-III infected H9 cells cloned 

55 in lambdagtWes.lambdaB. Both libraries were 
screened with cDNA probe synthesized from virion 
RNA using oligo.dT as a primer. Clones BH8, BH5, 
and a portion of HXB2 were sequenced as de- 



7 



11 



EP 0 185 444 B1 



12 



scribed by Maxam and Gilbert. (1980) Maxam, A. 
M. and Gilbert, Co. Methods in Enzymology. 65: 
499-560. Clone BH10 was sequenced by the melh- 
od of Sanger modified by the use of 
oligonucleotides complementary to the M13 insert 
sequence as primers and using Klenow fragment of 
DNA polymerase I or reverse transcriptase as the 
polymerase. 

Formation of RNA, RNA Probes and DNA Probes 
Specific to HTLV-III 

DNA sequences which are an entire gene or 
segment of a gene from HTLV-III are inserted into 
a vector, such as a T7 vector. In this embodiment, 
the vector has the Tceu promoter from the T cell 
gene 10 promoter and DNA sequences encoding 
eleven amino acids from the T cell gene 10 pro- 
tein. 

The vectors are then used to transform cells, 
such as E. coli. The T7 vector makes use of the T7 
polymerase7~which catalyzes RNA formation and 
recognizes only T7 promoter, which is the site 
where RNA polymerase binds for the initiation of 
transcription. The T7 polymerase does not recog- 
nize E. coli promoter. As a result, if HTLV-III DNA 
sequences are inserted after the promoter and 
polymerase genes of the T7 vector, which recog- 
nizes them to the exclusion of other signals, and a 
terminator is placed immediately after the HTLV-III 
DNA sequences, the T7 vector will direct manufac- 
ture RNA complementary to the HTLV-III DNA in- 
sert. 

Determination of the nucleotide sequence of 
HTLV-III DNA also provides the basis for the forma- 
tion of DNA probes. Both RNA probes and DNA 
HTLV-III probes must have the distinctive region of 
the HTLV-III genome in order to be useful in de- 
tecting HTLV-III in body fluids. There is relatively 
little homology between the HTLV-III genome and 
the HTLV-I and -II genomes and probes contain 
regions which are unique to HTLV-III (i.e., not 
shared with HTLV-I or -II). 

Either viral RNA or DNA can be used for de- 
tecting HTLV-III in, for example, saliva, which is 
known to have a very high concentration of the 
virus. This can be done, for example, by means of 
a dot blot, in which the saliva sample is denatured, 
blotted onto paper and then screened using either 
type of probe. If saliva is used as the test fluid, 
detection of HTLV-III is considerable faster and 
easier than is the case if blood is tested. 

Production of Monoclonal Antibodies Reactive with 
HTLV-III Polypeptides 

Monoclonal antibodies reactive with HTLV-III 
polypeptides are produced by antibody-producing 



cell lines. The antibody-producing cell lines may be 
hybridoma cell lines commonly known as 
hybridomas. The hybrid cells are formed by fusion 
of cells which produce antibody to HTLV-III poly- 

5 peptide and an immortalizing cell, that is, a cell 
which imparts long term tissue culture stability on 
the hybrid cell. In the formation of the hybrid cell 
lines, the first fusion partner - the antibody-produc- 
ing cell - can be a spleen cell of an animal im- 

w munized against HTLV-III polypeptide. Alternatively, 
the antibody-producing cell can be isolated B lym- 
phocyte which produces antibody against an 
HTLV-III antigen. The lymphocyte can be obtained 
from the spleen, peripheral blood, lymph nodes or 

75 other tissue. The second fusion partner - the im- 
mortal cell - can be a lymphoblastoid cell or a 
plasmacytoma cell such as a myeloma cell, itself 
an antibody-producing cell but also malignant. 
Murine hybridomas which produce monoclonal 

20 antibodies against HTLV-III polypeptide are formed 
by the fusion of mouse myeloma cells and spleen 
cells from mice immunized against the polypeptide. 
To immunize the mice, a variety of different im- 
munization protocols may be followed. For instance 

25 mice may receive primary and boosting immuniza- 
tions of the purified polypeptide. The fusions are 
accomplished by standard procedures. Kohler and 
Milstein, (1975) Nature (London) 256 , 495-497; 
Kennet, R., (1980) in Monoclonal Antibodies - 

30 (Kennet et al., Eds. pp. 365-367, Plenum Press, 
NY). 

The hybridomas are then screened for produc- 
tion of antibody reactive with the polypeptide. This 
can be performed by screening procedures known 

35 in the art. 

Another way of forming the antibody-producing 
cell line is by transformation of antibody-producing 
cells. For example, a B lymphocyte obtained from 
an animal immunized against HTLV-III polypeptide 

40 may be infected and transformeed with a virus 
such as the Epstein-Barr virus in the case of hu- 
man B lymphocytes to give an immortal antibody- 
producing cell. See, e.g., Kozbor and Rodor (1983) 
Immunology Today 4 (3), 72-79. Alternatively, the B 

45 lymphocyte may be transformed by a transforming 
gene or transforming gene product. 

The monoclonal antibodies against HTLV-III 
polypeptide can be produced in large quantities by 
injecting antibody-producing hybridomas into the 

so peritoneal cavity of mice and, after an appropriate 
time, harvesting the ascites fluid which contains 
very high titer of homogenous antibody and isolat- 
ing the monoclonal antibodies therefrom. Xeno- 
geneic hybridomas should be injected into irradi- 

55 ated or athymic nude mice. Alternatively, the anti- 
bodies may be produced by culturing cells which 
produce HTLV-III polypeptide in vitro and isolating 
secreted monoclonal antibodie~s from the cell cul- 
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ture medium. The antibodies produced according 
to these methods can be used in diagnostic assays 
(e.g., detecting HTLV-III in body fluids) and in pas- 
sive immunotherapy. The antibodies reactive with 
HTLV-III polypeptides provide the basis for diag- 
nostic tests for the detection of AIDS or the pres- 
ence of HTLV-III in biological fluids (e.g., blood, 
semen, saliva) and for passive immunotherapy. For 
example, it is possible to produce anti p 41, to 
attach it to a solid phase using conventional tech- 
niques and to contact the body fluid to be tested 
with the immobilized antibody. In this way, HTLV-III 
(antigen) can be detected in the body fluid; this 
method results in far fewer false positive test re- 
sults than do tests, in which antibody against 
HTLV-VIII is detected. 

This invention will now be further illustrated by 
the following examples. 

EXAMPLE 1 

PREPARATION OF SONICATED DNA FRAG- 
MENTS 

10 ug of gel purified HTLV-III restriction frag- 
ments were sonicated to fragment size on average 
of 500 bps. After sonication, the DNA was passed 
through a DEAE-cellulose column in 0.1XTBE in 
order to reduce the volume. The DEAE-bound DNA 
was washed with 5 ml of 0.2 M NaCI-TE (2 M 
NaCI, 10 mm Tris HCI pH 7.5, 1 mM EDTA) and 
then eluted with 1 M NaCI-TE, and ethanol 
precipitated. The size range of the sonicated DNA 
was then determined on 1.2% agarose gel. DNA 
fragments of desired length (200-500 bps) was 
eluted from the gel. T4 DNA polymerase was used 
to fill in and/or trim the single strand DNA termini 
generated by the sonication procedure. DNA frag- 
ments were incubated with T4 polymerase in the 
absence of added nucleotides for five minutes at 
37 'C to remove nucleotides from 3' end and then 
all 4 nucleotide precursors were added to a final 
concentration of 100 uM and the reaction mixture 
was incubated another 30 minutes to repair the 5'- 
end single stranded overhang. The reaction was 
stopped by heat inactivation of the enzyme at 
68 *C for 10 minutes. DNA was phenol extracted 
once, ethanol precipitated and resuspended in TE. 

EXAMPLE 2 

CLONING OF RANDOM SHEARED DNA FRAG- 
MENTS 

The sonicated blunt end repaired HTLV-III DNA 
fragments were ligated into the Smal site of the 
ORF expression vector pMR100 and transformed 
into host cell LG90 using standard transformation 



procedures. B-galactosidase positive phenotype of 
the transformant were identified by plating the 
transformed cell on anipicillin (25 ug/ml) containing 
McConkey agar plates and scoring the phenotype 
5 after 20 hours at 37 •C. 

EXAMPLE 3 

HYBRID PROTEIN ANALYSIS 

10 

Ten milliliter samples of cells from an overnight 
saturated culture grown in L broth containing am- 
picillin (25 ug/ml) were centrifuged, the cell pellet 
was resuspended in 500 ul of 1.2 fold concentrated 

15 Laemmli sample buffer. The cells were resuspen- 
ded by vortexing and boiling for 3 minutes at 
100°C. The lysate was then repeated by being 
forced through a 22 guage needle to reduce the 
lysate viscosity. Approximately 10 ul of the protein 

20 samples were electrophoresed in 7.5% SDS-PAGE 
(SDS-polyacrylamide) gels. 

Electrophoretic transfer of proteins from SDS- 
PAGE gels to nitrocellulose paper was carried out 
according to Towbin et. al. Proc. Natl. Acad. Sci. 

25 USA, 76, 1979, 4350-54^ After the transfer, the filter 
was incubated at 37 *C for two hours in a solution 
of 5% (w/v) nonfat milk in PBS containing 0.1% 
antifoam A and 0.0001% merthiolate to saturate all 
available protein binding sites. Reactions with AIDS 

30 anti sera were carried out in the same milk buffer 
containing 1 % AIDS patient antisera that had been 
preabsorbed with E. coli lysate. Reactions were 
performed in a seaied plastic bag at 4°C for 18-24 
hours on a rotatory shaker. Following this incuba- 

35 tion, the filter was washed three times for 20 min- 
utes each at room temperature in a solution con- 
taining 0.5% deoxycholic, 0.1 M NaCI, 0.5% triton 
X-100, 10 mm phosphate buffer pH 7.5 and 0.1 
mM PMSF. 

40 To visualize antigen-antibody interactions, the 

nitrocellulose was then incubated with the second 
goat antihuman antibody that had been iodinated^ 
with 125 1. The reaction with the iodinated antibody 
was carried out at room temperature for 30 minutes 

45 in the same milk buffer as was used for the first 
antibody. The nitrocellulose was then washed as 
previously described and exposed at -70 °C using 
Kodak XAR5 film with an intensifying screen. 

50 EXAMPLE 4 

SCREENING OF THE HTLV-III ORF LIBRARY BY 
COLONY HYBRIDIZATION 

55 E. coli LG90 transformants were screened with 

HTLV-III DNA probes containing the DNA regions 
of interest (e.g. HTLV-III gag, env or Px gene 
specific sequences). Colonies were" grown on ni- 
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trocellulose filter and screened according to the 
procedure of Grunstein and Hogness by using a 
nick-translated HTLV-III DNA as hybridization 
probe. 

The DNA fragment was in genera! excised by 
restriction endonuclease digestion, gel purified, and 
32 P-labeled to a specific activity of 0.5x10 s cpm/ug 
by nick-translation (Rigby, P.WJ. et al., J. Mol. 
Biol. 113 , 237 (1977). Duplicate nitrocellulose filters 
with DNA fixed to them were prehybridized with 
6xSSC (0.9 M NaCI/0.09 M sodium citrate, pH 7.0), 
5X Denhardt's solution (Denhardt's solution: 0.02% 
each of polyvinylpyrrolidone, Ficoll and bovine se- 
rum albumin) 10 ug of denatured sonicated E. coli 
DNA per ml at 55 *C for 3-5 hours. The filters~were 
then placed in a fresh sample of the same solution 
to which the denatured hybridization probe had 
been added. Hybridization was permitted to take 
place at 68 'C for 16 hours. The filters were 
washed repeatedly in 0.3XSSC at 55 • C, and then 
exposed to x-ray film. 

EXAMPLE 5 

RECOMBINANT DNA PRODUCED PEPTIDE OF 
HTLV-III WHICH IS IMMUNOREACTIVE WITH 
SERA FROM PATIENTS WITH AIDS 

An expression vector, pIN-lll-ompA (ompA) was 
used. ompA has the lipoprotein (the most abundant 
protein in E.coli ) gene promoter (Ipp) and the 
lacUV5 promoter-operator (Figure 5).~ompA vectors 
also contain the DNA segment encoding the lac 
repressor, which allows the expression of the "irv 
serted DNA to be regulated by lac operon inducers 
such as IPTG. The ompA cloning vehicles contain 
three unique restriction enzyme sites EcoRI, Hin- 
dlll, Bam HI in all three reading frames and permit 
the insertion of DNA into any of these restriction 
sites. 

Various restriction fragments were excised 
from the recombinant clone, lambdaBHIO, which 
contains a 9 Kb long HTLV-III DNA insert in the 
Sstl site of the vector lambdagtWES lambdaB. 
These restriction fragments were them inserted into 
the ompA vectors at all three reading frames and 
used to transform E.coli JA221 cells. Transformants 
were first screened for HTLV-III DNA by in situ 
colony hybridization using nick-translated HTLVHli 
DNA probes. The positive clones were then 
screened for expression of HTLV-III antigenic pep- 
tides using HTLV-III specific antibodies. For this, 
lysates of E.coli cell containing HTLV-III DNA re- 
combinant plasmids were electrophoresed on 
12.5% SDS-polyacrylamide gel and electroblotted 
onto nitrocellulose filters The filters were then in- 
cubated first with well-characterized sera from 
AIDS patients and next with 125 l-labelled goat anti- 



human IgG antibodies. The washed filters were 
autoradiographed to identify peptides reactive with 
anti-HTLV-lll antibodies. 

Several gene segments that encode peptides 

5 shoring immunoreactivity with anti-HTLV-lll anti- 
bodies were demonstrated. Among these is a 1.1 
Kb EcoRI restriction fragment. This, fragment was 
inserted into ompA vectors in all three reading 
frames (Figure 5). Cells were grown at 37 - C in L 

70 broth containing 100mg/ml. ampicillin to an OD 600 
of 0.2. At this time, the cell cultures were divided 
into too aliquots. IPTG was added to one aliquot to 
a final concentration of 2mM (induced). IPTG was 
not added to the other aliquot (uninduced). Upon 

75 IPTG induction, transformants of all three plasmid 
constructs (designated OmpAi-R-6 (01 R6), O 
mpA2-R-7(02R7), and OmpA3-R-3 (03R3)) pro- 
duced a 15 Kd peptide that is strongly reactive with 
anti-HTLV-lll antibodies in sera from AIDS patients 

20 (Figure 6 lane 1, purified HTLV-III virions; lanes 2 
and 3, 01 R6 uninduced and induced; lanes 4 and 
5, 02R7 uninduced and induced; lanes 6 and 7 
03R3 uninduced and induced). This reactivity is not 
detected when sera from normal individuals is 

25 used. 

DNA sequence data of the HTLV-III genome 
indicates that there is an open reading frame inside 
the pol gene located at the 5'-end of the EcoRI 
fragment. DNA sequence analysis of the three re- 

30 combinant constructs, 01 R6, 02R7 and P3R3, con- 
firmed that each of these recombinants has a dif- 
ferent reading frame of the HTLV-III plus strand 
coupled to the coding sequence of each vector. 
Only in 03R3 is the reading frame of the inserted 

35 DNA in phase with that set by the signal peptide in 
the ompA vector; in 01 R6 and 02R7 the pol gene 
segment DNA is out of phase (Figure 6a). — 

There is a 6 bp ribosome binding site, AAG- 
GAG (Shine-Dalgarno sequence), located at 

40 nucleotide position 24-29 and an initiation codon, 
ATG, located 11 bp downstream (position 41-43). 
The 15 Kd peptide synthesized by all three recom- 
binants appears to be translated from the tran- 
scripts using this internal initiation codon. If this is 

45 true, the peptide starts from the ATG located at 
position 41-43 and ends at the stop codon at 
position 446-448, producing a peptide of 135 amino 
acid residues encoded by the 3'-end segment of 
the pol gene of HTLV-III. 

so In addition to the 15 Kd peptide, the 03R3 

construct, in which the reading frame of the HTLV- 
III DNA pol gene is in phase with that set by the 
vector, pToduced two additional peptides about 19 
Kd and 16.5 Kd in size (Figure 6). It is possible that 

55 the 19 Kd peptide contains an additional 35 amino 
acid residues, 21 of which are from the signal 
peptide encoded by the ompA3 vector and 14 
encoded by the inserted HTLV-III DNA itself. The 

10 
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16.5 Kd peptide may be the processed 19 Kd 
peptide in which the signal peptide is cleaved. 

The 01 R6 and 02R7 constructs also produces 
another peptide of about 17.5 Kd (Figure 6) and 
weakly reactive with sera of AIDS patients. The 
origin of this peptide is not clear. The 1.1 Kb EcoRI 
fragment contains a second potential coding region 
designated as the short open reading frame (SOR) 
extending from nucleotide position 360 to 965 
(Figure 5). Four of the five AUG methionine codons 
in this region are near the 5'-end of this open 
reading frame. This DNA segment could encode 
peptides of 192, 185, 177 or 164 amino acid resi- 
dues. However, there is no clearly recognizable 
ribosome binding site at the 5'-end of this open 
reading frame. 

Further evidence also supports the conclusion 
that the 15 Kd peptide is indeed derived from the 
pol gene. First, deletion of the 3'-end Stul to EcoRI 
fragment from the 1 .1 Kb EcoRI insert from 01 R6, 
02R7 and 03R8 (Figure 5) does not affect the 
synthesis of the 15 Kd peptide. Second, clones 
containing only the 5'-end EcoRI to Ndel fragment 
still produce the same 15 Kd peptide. Finally, sev- 
eral recombinant clones containing various DNA 
fragments having the SOR coding sequence prop- 
erly inserted into the open reading frame cloning 
vector, pMR100, produced lambdaCI-HTLV-lll B- 
galactosidase tripartite fusion proteins which have 
very little immunoreactivity with anti-HTLV-lll anti- 
bodies present in sera from AIDS patients. 

Significant immunoreactivity against the 15 Kd 
peptide derived from the viral pol gene in sera from 
AIDS patients was detected. The identity of this 
immunoreactive peptide, with respect to the band- 
ing pattern of HTLV-III virion antigen in SDS- 
polyacrylamide gel electrophoresis, was deter- 
mined by means of a competition inhibition im- 
munoassay. Purified HTLV-III virions were treated 
with SDS, electrophoresed, and electroblotted onto 
a nitrocellulose filter. Identical filter strips contain- 
ing disrupted HTLV-III virions were incubated with 
well characterized serum from an AIDS patient in 
the presence or absence of lysates of 01 R6, 
02R7, or control bacterial clones. The specific im- 
munoreaction between anti-HTLV-lll antibodies 
present in sera of the AIDS patients and the blotted 
virion proteins were then revealed by 125 l-labeled 
goat anti-human antibody. As shown in Figure 7, 
lysates of 01 R6 block the immunoreactivity of the 
viral p31 protein with the AIDS serum, while lysates 
of control cells do not. This result suggests that the 
recombinant 15 Kd peptide encoded by 3'-end of 
the viral pol gene is also a part of another virion 
protein, p31, in contrast to the view shared by 
some that p31 is a cellular protein which co-purifies 
with HTLV-III virions. 



The prevalence in the sera of AIDS patients of 
antibodies against the 15 Kd peptide was also 
evaluated. In Western blot analysis employing the 
lysate of 01 R6 as the source of antigen, a panel of 

5 coded sera from AIDS patients and normal healthy 
individuals was tested. All of the 20 AIDS sera and 
none of the 8 normal controls reacted with the 15 
Kd peptide. Representative results are shown in 
(Figure 8). These data indicate that most, if not all, 

10 AIDS patients produce antibodies against the viral 
p31 protein. 

Claims 

Claims for the following Contracting States : 
75 DE, GB, FR, IT, NL, SE, CH, LI, BE, LU 

1. HTLV-III polypeptide expressed by cells trans- 
formed with a recombinant vector containing 
HTLV-III DNA, said polypeptide being im- 

20 munoreactive with sera of individuals with ac- 

quired immunodeficiency syndrome or sera 
containing antibodies to HTLV-III; wherein said 
HTLV-III DNA is (a) an EcoRI restriction frag- 
ment of approximately 1.1 Kb, and having a 

25 nucleotide sequence extending from approxi- 

mately nucleotide 4228 to approximately 
nucleotide 5327 of the HTLV-III DNA as shown 
in Figure 3; or (b) an equivalent of said DNA 
that encodes an immunologically functional 

30 equivalent of said polypeptide. 

2. An isolated DNA as defined in claim 1(a) or 
(b) encoding a polypeptide according to claim 
1. 

35 

& A recombinant vector containing HTLV-III DNA 
as defined in claim 1(a) or (b) and capable 
upon insertion into a host cell, of expressing a 
polypeptide according to claim 1 . 

40 

4. pMR 100 vector containing HTLV-III DNA as 
defined in claim 1(a) or (b) and capable upon 
insertion into a host cell, of expressing a poly- 
peptide according to claim 1. 

45 

5. A hybrid protein comprising a polypeptide ac- 
cording to claim 1 linked to an indicator poly- 
peptide e.g. beta-galactosidase. 

50 6. A DNA probe comprising a DNA sequence 
essentially homologous to the DNA as defined 
in claim 1(a) or (b) which encodes a polypep- 
tide according to claim 1 . 

55 7. A method of producing a polypeptide accord- 
ing to claim 1 , comprising the steps of: 

(a) cleaving HTLV-III DNA to produce DNA 
fragments; 
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(b) inserting the DNA fragments into an 
expression vector to form a recombinant 
vector; 

(c) transforming an appropriate host cell 
with the recombinant vector; and 

(d) culturing the transformed host cell under 
conditions sufficient for expression of the 
polypeptide encoded for by the inserted 
HTLV-III DNA. 

8. A method according to claim 7, wherein the 
cleaving step comprises: 

(a) digesting the HTLV-III DNA with restric- 
tion endonucleases to produce restriction 
fragments of DNA, or 

(b) shearing the HTLV-III DNA to produce 
DNA fragments. 

9. A method according to claim 7 or claim 8, 
wherein the expression vector is pMR 100. 

10. Monoclonal antibody specifically reactive with 
a polypeptide according to claim 1. 

11. An immunoassay for the detection of HTLV-III 
employing antibody according to claim 10. 

12. A sandwich type immunoradiometric assay for 
the detection of HTLV-III employing an immo- 
bilized antibody according to claim 10, which 
reacts with HTLV-III polypeptide and a soluble 
antibody according to claim 10, which reacts 
with HTLV-III polypeptide. 

13. An assay kit comprising an antibody according 
to claim 10, which reacts specifically with 
HTLV-III polypeptide bound to a solid phase 
and a labeled soluble antibody according to 
claim 10, which reacts specifically with HTLV- 
III polypeptide. 

14. An in vitro method of detecting antibodies 
against HTLV-III in a bodily fiuld comprising 
the steps of: 

(a) contacting an immurioadsorbent com- 
prising a polypeptide according to claim 1 
bound to a solid phase, with a bodily fluid 
until antibodies against HTLV-III polypeptide 
in the bodily fluid bind the solid phase poly- 
peptide; 

(b) separating the immunoadsorbent from 
the bodily fluid; 

(c) contacting the immunoadsorbent with a 
labeled polypeptide according to claim 1 or 
labeled antibody against human im- 
munoglobulin; and 

(d) determining the amount of labeled poly- 
peptide bound to immunoadsorbent as an 



indication of antibody to HTLV-III. 

15. A kit for determining the presence of antibody 
against HTLV-III in a bodily fluid comprising: 

5 (a) an immunoadsorbent comprising HTLV- 

III polypeptide according to claim 1 bound 
to a solid phase; and 

(b) labeled HTLV-III polypeptide according 
to claim 1 or a labeled antibody against 
10 human immunoglobulin. 

16. A method of detecting HTLV-III nucleic acid in 
a bodily fluid (e.g. a cell lysate) comprising the 
steps of: 

15 (a) adsorbing the nucleic acid in a bodily 

fluid onto an adsorbent; 

(b) denaturing the adsorbed nucleic acid; 

(c) contacting the adsorbed nucleic acid 
with an HTLV-III DNA probe according to 

20 claim 6; and 

(d) determining if the probe hybridizes with 
the adsorbed nucleic acid. 

17. A hybridoma cell line which produces antibody 
25 specifically reactive with an HTLV-III polypep- 
tide according to claim 1 . 

1a A polypeptide according to claim 1, for use in 
therapy e.g. vaccination. 

30 

19. Use of monoclonal antibodies according to 
claim 10, for the manufacture of a medicament 
for use in immunotherapy against acquired im- 
munodeficiency syndrome. 

35 

20. Use of a polypeptide according to claim 1 for 
the manufacture of a medicament for use in 
vaccination against acquired immunodeficiency 
syndrome. 

40 

Claims for the following Contracting State : AT 

1. A method of producing a polypeptide ex- 
pressed by cells transformed with a recom- 

45 binant vector containing HTLV-III DNA, said 

polypeptide being immunoreactive with sera of 
individuals with acquired immunodeficiency 
syndrome or sera containing antibodies to 
HTLV-III; wherein said HTLV-III DNA is (a) an 

50 EcoRI restriction fragment of approximately 1 .1 

Kb, and having a nucleotide sequence extend- 
ing from approximately nucleotide 4228 to ap- 
proximately nucleotide 5327 of the HTLV-III 
DNA as shown in Figure 3; or (b) an equivalent 

55 of said DNA that encodes an immunologically 

functional equivalent of said polypeptide com- 
prising the steps of: 
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(i) cleaving HTLV-III DNA to produce DNA 
fragments; 

(ii) inserting the DNA fragments into an ex- 
pression vector to form a recombinant vec- 
tor; 

(iii) transforming an appropriate host cell 
with the recombinant vector; and 

(iv) culturing the transformed host cell under 
conditions sufficient for expression of the 
polypeptide encoded for by the inserted 
HTLV-III DNA. 

2. A method according to claim 1, wherein the 
cleaving step comprises: 

(a) digesting the HTLV-III DNA with restric- 
tion endonucleases to produce restriction 
fragments of DNA, or 

(b) shearing the HTLV-III DNA to produce 
DNA fragments. 

3. A method according to claim 1 or claim 2, 
wherein the expression vector is pMR 100. 

4. An immunoassay for the detection of HTLV-III 
employing an antibody eg. a monoclonal anti- 
body specifically reactive with a polypeptide 
produced according to the method of claim 1 . 

5. A sandwich type immunoradiometric assay for 
the detection of HTLV-III employing an immo- 
bilized antibody as defined in claim 4, which 
reacts with HTLV-III polypeptide and a soluble 
antibody as defined in claim 4, which reacts 
with HTLV-III polypeptide. 

6. An assay involving the use of a kit comprising 
an antibody as defined in claim 4, which reacts 
specifically with HTLV-III polypeptide bound to 
a solid phase and a labeled soluble antibody 
as defined in claim 4, which reacts specifically 
with HTLV-III polypeptide. 

7. An in vitro method of detecting antibodies 
against HTLV-III in a bodily fluid comprising 
the steps of: 

(a) contacting an immunoadsorbent com- 
prising a polypeptide as defined in claim 1 
bound to a solid phase, with a bodily fluid 
until antibodies against HTLV-III polypeptide 
in the bodily fluid bind the solid phase poly- 
peptide; 

(b) separating the immunoadsorbent from 
the bodily fluid; 

(c) contacting the immunoadsorbent with a 
labeled polypeptide as defined in claim 1 or 
labeled antibody against human im- 
munoglobulin; and 



(d) determining the amount of labeled poly- 
peptide bound to an immunoadsorbent as 
an indication of antibody to HTLV-III. 

5 a An assay for determining the presence of anti- 
body against HTLV-III in a bodily fluid involving 
the use of a kit comprising: 

(a) an immunoadsorbent comprising HTLV- 
III polypeptide as defined in claim 1 bound 

70 to a solid phase; and 

(b) labeled HTLV-III polypeptide as defined 
in claim 1 or a labeled antibody against 
human immunoglobulin. 

75 ?. A method of detecting HTLV-III nucleic acid in 
an bodily fluid (e.g. a cell lysate) comprising 
the steps of: 

(a) adsorbing the nucleic acid in a bodily 
fluid onto an adsorbent; 
20 (b) denaturing the adsorbed nucleic acid; 

(c) contacting the adsorbed nucleic acid 
with an HTLV-III DNA probe comprising a 
DNA sequence essentially homologous to 
the DNA as defined in claim 1(a) or (b); 

25 (d) determining if the probe hybridizes with 

the adsorbed nucleic acid. 

10. Use of monoclonal antibodies as defined in 
claim 4, for the manufacture of a medicament 

30 for use in immunotherapy against acquired im- 

munodeficiency syndrome. 

11. Use of a polypeptide as defined in claim 1 for 
the manufacture of a medicament for use in 

35 vaccination against acquired immunodeficiency 

syndrome. 

PatentansprUche 

Patentanspruche fur folgende Vertragsstaaten 
40 : DE, GB, FR, IT, NL, SE, CH, LI, BE, LU 

1. HTLV-lll-Polypeptid, exprimiert von ZeNen, die 
mit einem rekombinanten Vektor transformiert 
wurden, der HTLV-III DNA enthalt, wobei das 

45 Polypeptid in bezug auf Seren von Personen 

mit erworbenem Immundefektsyndrom oder 
Seren mit Antikorpem gegen HTLV-III immuno- 
logisch reaktiv ist; wobei die HTLV-III DNA (a) 
ein EcoRI Restriktionsfragment von ungefahr 

so 1,1 Kb darstellt und eine Nukleotidsequenz 

aufweist, die sich ungefahr vom Nukleotid 
4228 aus bis ungefahr zum Nukleotid 5327 der 
HTLV-III DNA gemaB Figur 3 erstreckt; oder 
(b) ein Aquivalent der genannten DNA darstellt, 

55 das fur ein immunologisch funktionelles Aqui- 

valent des Polypeptids kodiert. 
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2. Isolierte DNA gemaB Anspruch 1 (a) Oder (b), 
die fur ein Polypeptid nach Anspruch 1 kodiert. 

3. Rekombinationsvektor, der HTLV-III DNA ge- 
maB Anspruch 1 (a) Oder (b) enthalt und nach 
Insertion in eine Wirtszelle zur Expression ei- 
nes Polypeptids nach Anspruch 1 in der Lage 

ist. 

4. pMR 100 Vektor, der HTLV-III DNA gemaB 
Anspruch 1 (a) oder (b) enthalt und nach Inser- 
tion in eine Wirtszelle zur Expression eines 
Polypeptids nach Anspruch 1 in der Lage ist. 

5. Hybridprotein, das ein Polypeptid gemSfl An- 
spruch 1 enthalt welches mit einem Indikator- 
polypeptid wie z. B. Beta-Galactosidase ver- 
bunden ist. 

6. DNA-Sonde, die eine DNA-Sequenz enthalt, 
welche im wesentlichen homolog zu der fur ein 
Polypeptid nach Anspruch 1 kodierenden DNA 
gemaB Anspruch 1 (a) Oder (b) ist. 

7. Verfahren zur Herstellung eines Polypeptids 
gemaB Anspruch 1 , das folgende Schritte auf- 
weist: 

(a) Schneiden der HTLV-III DNA zur Herstel- 
lung von DNA-Fragmenten; 

(b) EinfUgen der DNA-Fragmente in einen 
Expressionsvektor zur Herstellung eines Re- 
kombinationsvektors; 

(c) Transformieren einer geeigneten Wirts- 
zelle mit dem Rekombinationsvektor; und 

(d) Kultivieren der transform ierten Wirtszelle 
unter Bedingungen, geeignet zur Expression 
des Polypeptids, fOr das die inserierte 
HTLV-III DNA kodiert. 

8. Verfahren nach Anspruch 7, wobei der 
Schneide-Schritt beinhaltet: 

(a) Schneiden der HTLV-III DNA mittels Re- 
striktionsendonukleasen zur Herstellung von 
Restriktionsfragmenten der DNA oder 

(b) Scheren der HTLV-III DNA zur Herstel- 
lung von DNA-Fragmenten. 

9. Verfahren nach Anspruch 7 oder Anspruch 8, 
wobei der Expressionsvektor pMR 100 ist. 

10. Monoklonaler Antikorper, der gegenuber einem 
Polypeptid gemaB Anspruch 1 spezifisch ist. 

11. immuntest zum Nachweis von HTLV-III, bei 
dem Antikorper gemaB Anspruch 10 eingesetzt 
werden. 



12. Sandwichartiger immunradiometrischer Test 
zum Nachweis von HTLV-III, bei dem ein im- 
mobilisierter Antikorper gemaB Anspruch 10, 
der mit HTLV-HI-Polypeptid reagiert, und ein 

5 loslicher Antikorper gemaB Anspruch 10, der 

mit HTLV-lll-Polypeptid reagiert, eingesetzt 
werden. 

13. Testsystem, enthaltend einen Antikorper ge- 
w maB Anspruch 10, der spezifisch mit HTLV-lll- 
Polypeptid reagiert, das an eine feste Phase 
gebunden ist, sowie einen markierten loslichen 
Antikorper gemaB Anspruch 10, der spezifisch 
mit HTLV-lll-Polypeptid reagiert. 

15 

14. In-vitro-Verfahren zum Nachweis von Antikor- 
pern gegen HTLV-III in Korperflussigkeit, das 
folgende Schritte aufweist: 

(a) Kontaktieren eines Immunadsorbens, 
20 das Polypeptid gemaB Anspruch 1 aufweist 

und an eine feste Phase gebunden ist, mit 
einer Korperflussigkeit bis Antikorper gegen 
HTLV-lll-Polypeptid in der Korperflussigkeit 
an das Polypeptid der festen Phase binden; 
25 (b) Trennen des Immunadsorbens von der 

Korperflussigkeit; 

(c) Kontaktieren des Immunadsorbens mit 
markiertem Polypeptid gemaB Anspruch 1 
oder markiertem Antikorper gegen mensch- 

30 liches Immunglobulin; und 

(d) Bestimmen der Menge des markierten 
Polypeptids, das an das Immunadsorbens 
gebunden ist, als Nachweis von Antikorpern 
gegen HTLV-III. 

35 

15. System zum Nachweis des Vorhandenseins 
von Antikorpern gegen HTLV-III in KorperflGs- 
sigkeit enthaltend: 

(a) ein Immunadsorbens, das HTLV-lll-Poly- 
40 peptid gemaB Anspruch 1 enthalt, welches 

an eine feste Phase gebunden ist; und 

(b) markiertes HTLV-lll-Polypeptid gemSB 
Anspruch 1 oder einen markierten Antikor- 
per gegen menschliches Immunglobulin. 

45 

16. Verfahren zum Nachweis von HTLV-lll-Nuklein- 
saure in Korperflussigkeit (z.B. einem Zelly- 
sat), das folgende Schritte aufweist: 

(a) Adsorbieren der in Korperflussigkeit ent- 
50 haltenen Nukleinsaure auf einem Adsor- 

bens; 

(b) Denaturieren der adsorbierten Nuklein- 
saure; 

(c) Kontaktieren der adsorbierten Nuklein- 
55 saure mit einer HTLV-III DNA-Sonde gemaB 

Anspruch 6; und 

(d) Nachweisen, ob die Sonde mit der ad- 
sorbierten Nukleinsaure hybridisiert. 
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17. Hybridoma-Zellinie, die Antikorper produziert, 
welche gegenUber einem HTLV-lll-Polypeptid 
gem5B Anspruch 1 spezifisch sind. 

18. Polypeptid gemaB Anspruch 1 zur therapeuti- 
schen Verwendung, z. B. zur Impfung. 

19. Verwendung monoklonaler Antikorper gemaB 
Anspruch 10 zur Herstellung eines Arzneimit- 
tels zur Verwendung bei der Immuntherapie 
von erworbenem Immundefektsyndrom. 

20. Verwendung eines Polypeptids gemaB An- 
spruch 1 zur Herstellung eines Arzneimittels 
zur Verwendung bei der Impfung gegen erwor- 
benes Immundefektsyndrom. 

PatentansprUche fUr folgenden Vertragsstaat : 
AT 

1. Verfahren zur Herstellung eines HTLV-lll-Poly- 
peptids, exprimiert von Zellen, die mit einem 
rekombinanten Vektor transform iert wurden, 
der HTLV-III DNA enthalt, wobei das Polypep- 
tid in bezug auf Seren von Personen mit er- 
worbenem Immundefektsyndrom oder Seren 
mit Antikorpern gegen HTLV-III immunologisch 
reaktiv ist; wobei die HTLV-III DNA (a) ein 
EcoRI Restriktionsfragment von ungefahr 1,1 
Kb darstellt und eine Nukleosequenz aufweist, 
die sich ungefahr vom Nukleotid 4228 aus bis 
ungefahr zum Nukleotid 5327 der HTLV-III 
DNA gemaB Figur 3 erstreckt; oder (b) ein 
Aquivalent der genannten DNA darstellt, das 
fur ein immunologisch funktionelles Aquivalent 
des Polypeptids kodiert, wobei folgende Schrit- 
te vorgesehen sind: 

(i) Schneiden der HTLV-III DNA zur Herstel- 
lung von DNA-Fragmenten; 

(ii) Einfugen der DNA-Fragmente in einen 
Expressionsvektor zur Herstellung eines Re- 
kombinationsvektors; 

(iii) Transform ieren einer geeigneten Wirts- 
zelle mit dem Rekombinationsvektor; und 

(iv) Kultivieren der transformierten Wirtszelle 
unter Bedingungen, geeignet zur Expression 
des Polypeptids, fur das die inserierte 
HTLV-III DNA kodiert. 

2. Verfahren nach Anspruch 1, wobei der 
Schneide-Schritt beinhaltet: 

(a) Schneiden der HTLV-III DNA mittels Re- 
striktionsendonukleasen zur Herstellung von 
Restriktionsfragmenten der DNA oder 

(b) Scheren der HTLV-III DNA zur Herstel- 
lung von DNA-Fragmenten. 



3. Verfahren nach Anspruch 1 oder Anspruch 2, 
wobei der Expressionsvektor p MR 100 ist. 

4. Immuntest zum Nachweis von HTLV-III, bei 
5 dem ein Antikorper, wie z.B. ein monoklonaler 

Antikorper, eingesetzt wird, der spezifisch ist 
gegenuber einem gemSB dem Verfahren nach 
Anspruch 1 hergestellten Polypeptid. 

w 5. Sandwichartiger immunradiometrischer Test 
zum Nachweis von HTLV-III, bei dem ein im- 
mobilisierter Antikorper gemaB Anspruch 4, 
der mit HTLV-lll-Polypeptid reagiert, und ein 
loslicher Antikorper gemaB Anspruch 4, der 

15 mit HTLV-lll-Polypeptid reagiert, eingesetzt 

werden. 

6. Test unter Verwendung eines Systems, das 
einen Antikorper gemaB Anspruch 4 enthalt, 

20 der spezifisch ist gegenuber HTLV-lll-Polypep- 

tid, welches an eine teste Phase gebunden ist, 
und das einen markierten loslichen Antikorper 
gemaB Anspruch 4 enthalt, der spezifisch ist 
gegenuber HTLV-lll-Polypeptid. 

25 

7. In-vitro-Verfahren zum Nachweis von AntikSr- 
pern gegen HTLV-III in Korperflussigkeit, das 
folgende Schritte aufweist: 

(a) Kontaktieren eines Immunadsorbens, 
30 das Polypeptid gemaB Anspruch 1 aufweist 

und an eine teste Phase gebunden ist, mit 
einer Korperflussigkeit bis Antikorper gegen 
HTLV-lll-Polypeptid in der Korperflussigkeit 
an das Polypeptid der festen Phase binden; 
35 (b) Trennen des Immunadsorbens von der 

Korperflussigkeit; 

(c) Kontaktieren des Immunadsorbens mit 
markiertem Polypeptid gemaB Anspruch 1 
oder markiertem Antikorper gegen mensch- 

40 liches Immunglobulin; und 

(d) Bestimmen der Menge des markierten 
Polypeptids, das an das Immunadsorbens 
gebunden ist, als Nachweis von Antikorpern 
gegen HTLV-III. 

45 

8. Test zum Nachweis des Vorhandenseins von 
Antikorpern gegen HTLV-III in Korperflussig- 
keit unter Verwendung eines Systems enthal- 
tend: 

so (a) ein Immunadsorbens, das HTLV-lll-Poly- 

peptid gemafl Anspruch 1 enthalt, welches 
an eine teste Phase gebunden ist; und 

(b) markiertes HTLV-lll-Polypeptid gemaB 
Anspruch 1 oder einen markierten Antikor- 

55 per gegen menschliches Immunglobulin. 

9. Verfahren zum Nachweis von HTLV-lll-Nuklein- 
saure in Korperflussigkeit (z.B. einem Zelly- 
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sat), das folgende Schritte aufweist: 

(a) Adsorbieren der in KorperflGssigkeit ent- 
haltenen Nukleinsaure auf einem Adsor- 
bens; 

(b) Denaturieren der adsorbierten Nuklein- 
saure; 

(c) Kontaktieren der adsorbierten Nuklein- 
saure mit einer HTLV-III DNA-Sonde gemaG 
Anspruch 1 (a) Oder (b); und 

(d) Nachweisen, ob die Sonde mit der ad- 
sorbierten Nukleinsaure hybridisiert. 

10. Verwendung monoklonaler Antikorper gemaG 
Anspruch 4 zur Herstellung eines Arzneimittels 
zur Verwendung bei der Immuntherapie von 
erworbenem Immundefektsyndrom. 

11. Verwendung eines Polypeptids gemaB An- 
spruch 1 zur Herstellung eines Arzneimittels 
zur Verwendung bei der Impfung gegen erwor- 
benes Immundefektsyndrom. 

Revendications 

Revendications pour les Etats contractants 
suivants : DE, GB, FR, IT, NL, SE, CH, LI, BE, LU 

1. Polypeptide de HTLV-III (virus de la leuce*mie 
humaine a lymphocytes T) exprime par des 
cellules transformers par un vecteur recombi- 
ne contenant I'ADN de HTLV-III, ledit polypep- 
tide etant immunordactif avec les scrums d'in- 
dividus atteints du syndrome dMmmunodefi- 
cience acquise ou avec des serums contenant 
des anticorps anti-HTLV-lll, ledit ADN de 
HTLV-III etant (a) un fragment de restriction de 
EcoRI d'environ 1 ,1 kilobases, comportant une 
sequence de nucleotides qui s'etend approxi- 
mativement du nucleotide 4228 au nucleotide 
5327 de I'ADN de HTLV-III tel que represents 
sur la fig. 3, ou (b) un equivalent dudit ADN qui 
code pour un equivalent immunologiquement 
fonctionnel dudit polypeptide. 

2. ADN isole tel que defini dans la revendication 
1(a) ou : (b), codant pour un polypeptide selon 
la revendication 1 . 

3. Vecteur recombine, contenant I'ADN de HTLV- 
III tel que defini dans la revendication 1(a) ou 
(b) et capable, lorsqu'il est insure* dans une 
cellule note, d'exprimer un polypeptide selon 
la revendication 1 . 

4. Vecteur pMR 100, contenant I'ADN de HTLV-III 
tel que defini dans la revendication 1 (a) ou (b) 
et capable, lorsqu'il est insere dans une cellule 
note, d'exprimer un polypeptide selon la re- 
vendication 1. 



5. Proline hybride, comprenant un polypeptide 
selon la revendication 1 rattache a un polypep- 
tide indicateur, par exemple la /S-galactosidase. 

5 6. Sonde a ADN, comprenant une sequence 
d'ADN essentiellement homologue de I'ADN 
tel que defini dans la revendication 1(a) ou (b), 
qui code pour un polypeptide selon la revendi- 
cation 1. 

w 

7. Proce*de de preparation d'un polypeptide selon 
la revendication 1, comprenant les etapes 
consistant: 

(a) a couper de I'ADN de HTLV-III pour 
75 produire des fragments d'ADN; 

(b) a inserer les fragments d'ADN dans un 
vecteur d'expression pour former un vecteur 
recombine; 

(c) a transformer une cellule note appro- 
20 priee avec le vecteur recombine; et 

(d) a cultiver la cellule note transformee 
dans des conditions adequates pour I'ex- 
pression du polypeptide pour lequel code 
I'ADN de HTLV-III insere. 

25 

a Procede selon la revendication 7, dans lequel 
retape de coupure consiste 

(a) a mettre a digerer I'ADN de HTLV-III 
avec une endonuciease de restriction pour 

30 produire des fragments de restriction 

d'ADN, ou 

(b) a couper I'ADN de HTLV-III pour produi- 
re des fragments d'ADN. 

35 9. Procede selon la revendication 7 ou 8, dans 
lequel le vecteur d'expression est pMR 100. 

10. Anticorps monoclonal reagissant specif ique- 
ment avec un polypeptide selon la revendica- 

40 tion 1 . 

11. Essai immunologique pour la detection de 
HTLV-III, au moyen d'un anticorps selon la 
revendication 10. 

45 

12. Essai immunoradiometrique du type en sand- 
wich pour la detection de HTLV-III, au moyen 
d'un anticorps immobilise selon la revendica- 
tion 10 qui reagit avec le polypeptide de 

so HTLV-III, et d'un anticorps soluble selon la 

revendication 10 qui reagit avec le polypeptide 
de HTLV-III. 

13. Necessaire d'essai, comprenant un anticorps 
55 selon la revendication 10 qui reagit specifique- 

ment avec le polypeptide de HTLV-III fixe sur 
une phase solide, et un anticorps soluble mar- 
que selon la revendication 10 qui reagit speci- 
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fiquement avec le polypeptide de HTLv-III. 

14. Procede in vitro de detection d'anticorps anti- 
HTLV-III dans un fluide corporel, comprenant 

les etapes consistant 5 

(a) a mettre un immuno-adsorbant, compre- 
nant un polypeptide selon la revendication 1 
fixe sur une phase solide, en contact avec 
un fluide corporel jusqu'a de ce que les 
anticorps anti-polypeptide de HTLV-III 70 
contenus dans le fluide corporel fixent le 
polypeptide en phase solide; 

(b) a separer P immuno-adsorbant du fluide 
corporel; 

(c) a mettre Pimmuno-adsorbant en contact 75 
avec un polypeptide marque selon la reven- 
dication 1 ou un anticorps marque anti-im- 
munoglobuline humaine; et 

(d) a determiner la quantity de polypeptide 
marque qui est fixee a Pimmuno-adsorbant, 20 
en tant qu'indication de la presence de Pan- 
ticorps anti-HTLV-lll. . 

15. Necessaire pour la determination de la presen- 
ce d'anticorps anti-HTLV-lll dans un fluide cor- 25 
porel, comprenant: 

(a) un immuno-adsorbant comprenant le po- 
lypeptide de HTLV-III selon la revendication 
1 , fixe sur une phase solide; et 

(b) le polypeptide de HTLV-III marque" selon 30 
la revendication 1 ou un anticorps marque* 
anti-immunoglobuline humaine. 

16. Procede de detection d'acide nucleique de 
HTLV-III dans un fluide corporel (par exemple 35 
un lysat de cellules), comprenant les etapes 
consistant: 

(a) a adsorber sur un adsorbant Pacide nu- 
cleique contenu dans un fluide corporel; 

(b) a denaturer Pacide nucleique adsorbe; aq 

(c) a mettre Pacide nucleique adsorbe en 
contact avec une sonde d'ADN de HTLV-III 
selon la revendication 6; et 

(d) a determiner si la sonde est hybridee 
avec Pacide nucleique adsorbe. 45 

17. Lignee de cellules hybridomes qui produit un 
anticorps reagissant specifiquement avec un 
polypeptide de HTLV-III selon la revendication 

1. 50 

18. Polypeptide selon la revendication 1, utilisable 
en the>apie, par exemple en vaccination. " 

19. Utilisation d'anticorps monoclonaux selon la re- 55 
vendication 10 pour la preparation d'un medi- 

• cament utilisable en immunotheVapie contre le 
syndrome d'immunodeTicience acquise. 



20. Utilisation d'un polypeptide selon la revendica- 
tion 1 pour la preparation d'un medicament 
utilisable dans la vaccination contre le syndro- 
me d'immunodeficience acquise. 

Revendications pour PEtat contractant sulvant 
: AT 

1. Procede de preparation d'un polypeptide expri- 
me* par des cellules transformers par un vec- 
teur recombind contenant PADN de HTLV-III, 
ledit polypeptide etant immunoreactif avec les 
serums d'individus atteints du syndrome d'im- 
munodeficience acquise ou avec des serums 
contenant des anticorps anti-HTLV-lll, ledit 
ADN de HTLV-III etant (a) un fragment de 
restriction de EcoRI d'environ 1,1 kilobases, 
comportant une sequence de nucleotides qui 
s'etend approximativement du nucleotide 4228 
au nucleotide 5327 de PADN de HTLV-III tel 
que represents sur la fig. 3, ou (b) un equiva- 
lent dudit ADN qui code pour un Equivalent 
immunologiquement fonctionne! dudit polypep- 
tide, comprenant les etapes consistant: 

(i) a couper de PADN de HTLV-III pour 
produire des fragments d'ADN; 

(ii) a insurer les fragments d'ADN dans un 
vecteur d'expression pour former un vecteur 
recombine; 

(iii) a transformer une cellule note appro- 
pri£e avec le vecteur recombine; et 

(iv) a cultiver la cellule note transformee 
dans des conditions adequates pour Pex- 
pression du polypeptide pour lequel code 
PADN de HTLV-III \ns6r6. 

2. Procede selon la revendication 1, dans lequel 
Petape de coupure consiste 

(a) a mettre a digerer PADN de HTLV-III 
avec une endonuciease de restriction pour 
produire des fragments de restriction 
d'ADN, ou 

(b) a couper PADN de HTLV-III pour produi- 
re des fragments d'ADN. 

3. Procede selon la revendication 1 ou 2, dans 
lequel le vecteur d'expression est pMR 100. 

4. Essai immunologique pour la detection de 
HTLV-III, au moyen d'un anticorps, par exem- 
ple d'un anticorps monoclonal reagissant spe- 
cifiquement avec un polypeptide produit par le 
procede selon la revendication 1 . 

5. Essai immunoradiometrique du type en sand- 
wich pour la detection de HTLV-III, au moyen 
d'un anticorps immobilise tel que defini dans la 
revendication 4 qui reagit avec le polypeptide 
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de HTLV-III, et d'un anticorps soluble tel que 
defini dans la revendication 4 qui ri^agit avec le 
polypeptide de HTLV-III. 

Essai faisant intervenir I'utilisation d'un neces- 5 
saire comprenant un anticorps tel que defini 
dans la revendication 4 qui r£agit specifique- 
ment avec le polypeptide de HTLV-III fixe sur 
une phase solide, et un anticorps soluble mar- 
que tel que defini dans la revendication 4 qui 10 
r£agit sp^cifiquement avec le polypeptide de 
HTLV-III. 

Procede in vitro de detection d'anticorps anti- 
HTLV-III dans un fluide corporel, comprenant 75 
les etapes consistant 

(a) a mettre un immuno-adsorbant, compre- 
nant un polypeptide selon la revendication 1 
fix£ sur une phase solide, en contact avec 

un fluide corporel jusqu'a de ce que les 20 
anticorps anti-polypeptide de HTLV-III 
contenus dans le fluide corporel fixent le 
polypeptide en phase solide; 

(b) a separer I'immuno-adsorbant du fluide 
corporel; 25 

(c) a mettre I'immuno-adsorbant en contact 
avec un polypeptide marque selon la reven- 
dication 1 ou un anticorps marque anti-im- 
munoglobuline humaine; et 

(d) a determiner la quantite de polypeptide 30 
marque qui est fixge a I'immuno-adsorbant, 

en tant qu'indication de la presence de I'an- 
ticorps anti-HTLV-lll. 



dans la revendication 1(a) ou (b); et 

(d) a determiner si la sonde est hybridee 

avec I'acide nucleique adsorb^. 

10. Utilisation d'anticorps monoclonaux selon la re- 
vendication 4 pour la preparation d'un medica- 
ment utilisable en immunoth£rapie contre le 
syndrome d'immunodeficience acquise. 

11. Utilisation d'un polypeptide selon la revendica- 
tion 1 pour la preparation d'un medicament 
utilisable dans la vaccination contre le syndro- 
me d'immunodeficience acquise. 



8. Essai pour la determination de la presence 35 
d'anticorps anti-HTLV-lll dans un fluide corpo- 
rel, faisant intervenir un necessaire compre- 
nant: 

(a) un immuno-adsorbant comprenant le po- 
lypeptide de HTLV-III tel que defini dans la aq 
revendication 1, fixe sur une phase solide; 

et 

(b) le polypeptide de HTLV-III marque tel 
que defini dans la revendication 1 ou un 
anticorps marque anti-immunoglobuline hu- 45 
maine. 

9. Procede de detection d'acide nucleique de 
HTLV-III dans un fluide corporel (par exemple 

un lysat de cellules), comprenant les etapes 50 
consistant: 

(a) a adsorber sur un adsorbant I'acide nu- 
cleique contenu dans un fluide corporel; 

(b) a denaturer I'acide nucleique adsorb^; 

(c) a mettre I'acide nucleique adsorbe en 55 
contact avec une sonde d'ADN de HTLV-III 
comprenant une sequence d'ADN essentiel- 
lement homologue de I'ADN tel que defini 



18 



EP 0 185 444 B1 




19 



EP 0 185 444 B1 



" — 
< £ 



z I\l i 



_U L 



open reading 
frame (ORF) A 



II 8 

i I L_ 



i 

_L_ 



c 
c 

I 



I 



CD 

-J 



E 
CD 




D 
LOR 



J- 



B 



i 9) m 

LZ5L±± 



_ELlL 




LJ76 



J. 27 
121 
ILL 



20 



EP 0 185 444 B1 



HUCLEOTIK AMINO 

POSITION ACID 
RESIDUE 

H-UJ 

TOGAAO^TAATTCACTCCCAACOAACACAAGA -420 

1HIP TATCCTTCATCTCTCWTCTACCACACACMOCCTACTTCCCTGAnAOCAaAACTAC^ -5*5 

r C *C - AO- 

Kt° ^I?I^SI^«IH^I?CTOCTACWOCTW - 2 70 

!£!!5!i!S!S!EI!I!iS!^ .195 

lUj t0 ™ III??E*™?S CTAOC ATTTCATCACATTOCCCCACAOf TOCATCCO^ - 120 

TATA 

10X Pvu II UJ — I 

\hI ° *^ CCTCAG * T CCTOCATAT AACCACCTCCTTTTTOCCTCTACT - , 

* ioi ii s»t i 

Ki° ??5IEISIEI??IIi^E c 5 c * TCTGACCCTCCCAOCTC 39 

NX>2 Ni*d III R , US TCTGOCTAACTAOOOAACCCACTOCTTAAOCCTCAA 73 

HXI2 TAAX CTTCCCTTCAOTCCTTCAAGTACTCTOTCCCCCTCTOTTCTOTGACTCTCCTAACTACAOATCCCTCACA ISO 

u *"jJ -t»NA-ly»i«« |. L«.d«r »»ou«nc« 

NXS2 CCCTT rTAGTCAGTOTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACCTGAAAOCGAAAGGGAAACCA ZZ 1 

JU 5 0 5i55I5ISICGAC^GWCTCra™ 294 

im t o ccaaaaattttgactagcggagtctagaa^m 37 , 

| H5 W«iClyAUAroAUSttpValL«uS«rGly01yG)uL«w 13 

IH10 AOATCGAT^AAAAATTCGCTTAAGCCCAGOKHSAAAGAAAAAATATAAA 444 

OHIO CAGGOAGCTAGAACGATTCGCAGTTAATCCfGGCCTCTTAGAAACATCAOAAGOCTOTAGACAAATACTGGOACA $21 

IN 10 GCTACAACCATCCCTTCAGACAGCATCAOAAGAAp 594 

IH 10 OCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAACATAGA 47 1 

in 10 aaaagcacagcaaocag?XwUacacaggacacaccagtcaggtcag?c^ 746 

BM5 ^y^i^einM.M.A^ «*• 

an 10 ^caggggcaaatggtacatcaggccatatcacctagaactttaaatgcatgggtaaaagtagtagaagagaaggc 12 1 

b„5 Jfiii!?i!£;*!;i!!i!?^ 143 

OHIO TnCAGCCCAQAAGTAATACCCATGTTTTCAGCATTATCAGAAGOAGCCACtt^ 194 

in 10 aaacacagtggcggcacatcaagcacccatgcaaatcttaaaaoa 97 , 

IH5 ^It?:!!!i c Ir8ir!!:!8i:!?i!ii!!^^ 213 

1M10 TAGAGTACATCCAGTGCATGCAGCGCCTATTGCACCAGGCCAGATGAGAGAACCAAOGCOAAGTGACATAQCAGG 1044 

,H 10 J??tiit iff i im 



FIG. 3 
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IN 10 ACCAAAAG/ACCTTTTAGAGACTATGTACACOttTTCTAm 127 1 

|H5 -_-?ilo-----C-"-~--"-*^ 515 

BHIO *** A * AT TGCATGACACAAACCTTCTTCCTCCAAAATCCCAACCCAGATTCTAAGACTATTTTAiiloCATTGCG 13*6 

1HS .^^^I[^**I^5i«^ hrL ? ul ^ V * 1C ^*» A l»*^'oA»pCvmlv»ThrIl«L»oly»AUL»uGlv 336 

IH10 *CCAGCGGCTACACT AGAAGAAATGATGACAGCATGTCAGGGAGTAGGAGGACCCGGCCATAAGGCAAGAGTTTT 1421 

BHS --T®*i?^i*I^lb?^-i"?i^!?? t ^ tTKr * 1 * Cv ^ 1 ^ Gl vValClyClvProC1 > rHl V»Al*A.rQV*lC«w 363 

IH10 CCCTGAAGCAATGAGCCAAGT AACAAATACAGCT ACCAT AATGATGCAGAGAGGCAATTTTAGGAACCAAAGAAA 1496 

S»rThr 

IH10 GATGCTTAAGTGTTTCAATTGTGCCAAAGAAGGGCACACAGCCAGAAATTGCAGGGCCCCTAGGAAAAAGGGCTG 1571 

( - Dtract ft , nxi !1 * Lv * 

IH10 *|GGAAATGTGGAA AGGAAGGACACCAAATgTaTg^^ U « 

7rpLy»Cy»Glytv«GluGly«i»GlnW # tLy m A»pCv»ThrCloArpGlnAUA«tPh«L»wGlyLy»IUTrp 438 
|M5 Ph*Ph«Af Q CluA»pL #w 6 

IH to CCCTJCCTACAAG^AAGGCCA^ 172 1 

6H 5 *^*^*^ClnC^y^y^l»AroCluPh«S«rS»rG^ 

IH10 CAGACCAGAGCCAACAGCCCCACCAGAAGAGAtt 

Ar 0 ProCluProThrAl«ProProGluGlu5«rPh«ArQS«rG] y V»lGluThrThrThrProProGlnly«Gln 
6inThrArpAl»A»fiS«rProThrAroAroGluL«oGl«V»lTrpGlyArqA»pA»nA«n5*rPro5«rGluAl. 

>H5 " — '"lVr 

GAG pl5 1 

|H 10 CGAGCCGATAGACAAGGAACTGTATCCTTTAACTTCCCTCAGATCACTCTTTGCCAACCACCCCTCGTCACAATA 1*7 1 



GloProIX«A*pLy»Gl«L«oTyrProl^ThrS«rL«uArqS«rl«wPh^lyA»nA«pPrpS«r5«rGln 
ilyAX»A»pArqGl«GlyThrV.15»rPh«Aw»Ph«Pro61nIl«ThrL^TrpGlnArQprol^V»lThrIU 



463 
51 



488 

56 



512 
81 



131 



GlyAl 

BM5 — 

BH10 AAGATAGGGGG<^AACTAAACWAAGCTCTATTAGATACA«^GCAGA7GATACAGTATTACAAM 1946 

Ly»Ii»GlyGlyGlnL«uLy»GluAUL«ul«oA»pThrGlyAUA»pA»pThrV«n««CluGluH«tS«rL«u 10* 

BH5 - " " 

BHIO CCAGCAAGATGGAAACCAAAAATGATAGGGG^AATTGX^GGTTTTATCAAAGTAAGACAGTATGATCAGATACTC 2021 
ProGlyArQTrply»Proly»H#tn«ClyGlyIl«GlyGlyPh«Il«Ly«V«lAroGlnTyrA»pGlr»Il»L.o 

BHS — - - — " " " 

BHIO ATAGAAATCTGTGGACATAAAGCTATAGGTACAGTATTAGTAGGACCTACACCTGTCAACATAJTTGGAACAAAT 2096 

HaCluIl«CymGlyHi»Ly»Al»Il»GlyThrV«lL»uValGiyProThrProV«lA»f 1 Il«Il»GlyArQA»n 156 

BH5 . 

BH 10 CTGTTGACTCAGATTGCTTGCACT TTAAATTTTCCCATTAGCCCTATTGACACTGTACCA6TAAAATTAAA6CCA 2171 

L«ulouThrClnIl«GlyCy»TKrt«uAsnPh«Proll«S«rProIl»GloThrValPrQV»lLy»L«MLy»Pro 
BHS " T * 

BHIO GGAATGGATGGCCCAAAAGTTAAACAATGGCCATTGACAGAAGAAAAAATAAAAGCATTAGTAGAAATTTGTACA 2246 

GlyH«tA* p GlyProLy5V»lLy*GlnTrpProl««ThrGloGlot.y*Il«ly»Al»L«uV«lGlwll«Cy»Thr ZO* 

BHS 

BH 10 GAAATCGAAAAGGAAGCGAA-AATTTCAAAAATTGGCCCTGAGAATCCATACAATACTCCAGTATTTGCCATAAAG 232 1 

GluH«tGluLy*GluGlyly»Il«S«rly»Il«GlyProGluA»nProTyrAmnThrProV»lPh«iAl*Il«LY» 
BHS " * r " 

BHIO AAAAAAGACAGTACTAAATGGAGAAAATTAGTAGATTTCAGAGAACTTAATAAGAGAACTCAAGACTTCTGGGAA 2396 
ly*Ly»AmpSBrThrly*TrpAr Q Ly»LBuV»lA»pPh«Ar<jClul»uA»nLy»ArQThrGlnAspPh«TrpGlo 

bhs - - - ; G 

BHIO GTTCAATTAGGAATACCACATCCCGCAGGGTTAAAAAAGAAAAAATCAGTAACAGTACTGGATGTGCGTGATGCA 247 1 

V«lGlnl«uGlyIl«ProHi*ProAlaGlyL«uLy»ly«Ly*Ly*SQrV«lThrV»ll«uA»pV»lGlyAipAla ZO ' 

BHS — G — -~- 

BHIO TATTTTTCAGTTCCCTTAGATGAAGACTTCAGGAAGTATACTG<AT^ 2546 

TyrPh«S«rV»lProL«uA»pCluA*pPh«AroLv*TyrThrAl*Ph«ThrIl«ProS«rIJ«A»nA»nGJoThr 306 

BH5 - *" 

BHIO CCAGGGATTAGATATCAGTACAATGTGCTTCCACAGGCATGGAAAGGATCACCAGCAATATTCCAAAGTAGCATG 2621 

ProGlyIl»Ar q TyrGln7yrA»nV»IL«uProGlnGlyTrpLv»GlyS»rProAl«Il«Ph*GlnS«rS«rH«t «l 

BHS G-G " " 

S«rCiy 

BHIO ACAAAAATCTTAGAGCCTTTTAAAAAACAAAATCCAGACATAGTTATCTATCAATACATGGATGATTTGTATGTA 2696 

ThrLy«U«L»uGloProPK«Ly*Ly»GlnA»nProA»pIl»V»Ill«TyrGinTyrWotA»pA»pt««TyrV»I 3>* 

BHS C ~ T 

Arq 



231 
256 
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• 29*I CmCTTmAmcW *^ TAWAC *^^ 177 1 

1 JCCJCACCAWCAAAAAACATCAMAAtHUkCCTCCA^^ 2144 

r?**^i^*ir*?i!^i2Lr^i"r^ oP ^ OPK * L ~ T ^ ,>P, ** G2 V T V»"01 «L •oHI »Pr©A«pi.y»Trp 40* 

Q i£*S T *£*°£ CT tT*2 TO f T <^ A 2* A *^W^«^CT0TCAATOACATACAOAACTTA0TO0COAAATTO 292 1 

J"'" - 

0 A A T T OOOCA A QT CAGA T T T ACCC A GOGA T T AAAGT AAOGC A ATT AT OT AAACTCCT T A OAGGA A CCAA AGC ACT A 2994 

™IC?5™!!!?i2H!l!f fr ! 6ly,1 * Lv,V * Ur ^ 01nL « uC V» L y» l * uL « uAr 001yThrLy»AlU«w 454 

0 *2J*S T ^I*£ CA f T *;CAOAACAA0CAWCCTACAACTO6CAGAAAACA0AOAOATTCTAAAAOAACCA0TA 317 1 

I^5i^!!^f^ Prol ^ ThrGl w01uAl*GloL»oGlul«oAl.GluA»nArQCloIi»L»wly»ClufroV»l 4*1 

0 S* T S?*g T ?I* T IATGACCCATCAAAAGACTTAATAGCAGAAAT ACAGAAOCAOOGOCAAGOCCAATGGACATAT SIM 

*l*ll**lllZl*' ** Pr * s « r Ly»A»#>l«uIl«Al«GluIl«Glnly»01nGlyCU01yGl«TrpThrTyr 504 
Ah» III 

0 CAAATTTATCAAGAGCCATTTAAAAATCTGAAAACAGGAAAATATGCAAGAATGAGGGGTGCCCACACTAATGAT 522 1 

^!2™^!l h C 01 yL V ,T Y rA1 * Ar Q M «* Ar Q 6 l yA l .HI sThrAsnAsp - 33 1 

I!!--)!!?i?™I™i!f!i;ll!i?i!!b^I l ;I hr ThrCluS « pI l*V*lll«TrpClyly»ThrProly»Ph« 554 
0 AAACTACCCATACAAAA(N3AAACATG<KUAACATOOTOOACA^^ S3? I 

0 WGTTTGTTAATACCCCTCCTTTAGTGAAATTATWACCAOTTA 3444 

• TTC T ATCT AGA T GOGGCAGC T AAC A GGGAGACT AAAT T AGGA A AAOCAGGA T A TGT T ACT AA CAA AOGA AGACAA 5521 
PKaTyrV.lA»pGl y AUAlaAsnArQGluThrLyvl«uGlyLy«Al«GlyTyrV«lThrA»nlytGlyArQGlfi 431 

- C .. T-G — 

$t Arq 

0 AAGCTTCTCCCCCTAACTAACACAACAAATCAOAAAACTGAGTTACAAOCAATTTATCTAOCTTTOCAGGATTCA 3396 

Ly«V«lV»lProt»uThrA«AThrThrA^Glf»Ly»ThrGluL*oGl«Al»Il # TyrL«uAUL«o01nA*p5«r 454 

The Nil * " aJs ° 

0 ^J TA ?* A S T *f *cataotaacagactcacaatat<k:attaw 547 1 

^il^T^i^A^t^liZltil^ rk * p - r0lf * T ^*l«^««01yn«Il»Glf%Al»Gli*ProA.pLy«S*rGlo 481 

0 TCAOAGTTAGTCAATCAAATAATAGAOCAOTTAATAAAAAAGOAAAAGGTCTATCTOGCATOOGTACCAGCACAC 3744 

^•[?i^^ V * U ^ ClnIUI ^ luGlnL ^ 11 * L V , » l y»°iwLyiV»lTyrL«oAl»TrpV«lProAl»Hi » 704 

0 AAAOGAATTG6AGGAAATOAACAAGTAGATAAATTAGTCA0TGCTOGAA1CAGGAAAATACTATTTTTAGATGGA 5B21 
0 ATAOATAAGOCCCAAGATGAACATGAGAAATATCACAOTAATTGGAOAGCAATOOCTAGTGATTTTAACCTOCCA 3194 

!l--*i!!!^i!i y !?i"Ei? v *lAl*S«rCy»A«ply»Cy»GlrtL«uly«ClyGlwAUH«tN!»GXyClftV«l 711 
0 OACTOTAOTCCATCAATATOOCAACTAOATTOTACACATTTAOAAOOAAAAOTTATCCTOOTAOCAGTTCATCTA 4044 

• ^ a »** g *I^caotaaaaacaatacatacaoacaatwa«^ a m 

?i??i!?ISl^™!i-I?I^Iif!!l!l?li!?!?C CJ v3*rA»«Ph«ThrS«rAUThrV»UyaUAl. S54 

0 TGTTOGTGOOCOOGAATCMGCAGG^TTTGGAAT^ A2 7 1 

Cy«TrpTrpAl«01ylULy»GlnGluPh^lyIl*ProTyrAsnProGlnS«rGlnGlyValV»lGIuSttrR«t BH 



0 AATAAAGAATTAAAOAAAATTATAG^CA^TAAGAGATCAGGCTOAACATCTTAAGACAGCAGTACAAATGOCA 4344 
IMS ?^^^i"i?t!i-!-^ii?ii^I)^i-lJ!!^??*??i^i* QluM4 •L«'Ly»ThrAl»V«lGlftH«tAl* 906 



Fl G. 3 (coat.; 
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A*. III 

IN 19 OTATTCATCCACAATTTTMAAOAAAAOOOOOOATTOOOOOOTACAOTOCAOOOOAAAOAATAOTAOACATAATA 442 1 

MS V^^^i^^^y^oLvvOivOlyllaClyOlvTyrSttrAlftOlyOluArQllaVftlAspIlalU 931 

IN tO OCAAXA(MCATACAAACTAAAOAATTACAAAAACAAATTACAAAAATTCAAAATTTTCOOOTTTATTACAOOOAC MM 

^ AUTKrA*pIl*0lnThrLy»Clwt»uOl^ly»01«Il«ThrLy»n«01ia«Ph^roV»lTyrTyrArQA»p 956 

M tO AGCAOAAATCCACTTTOGAAAGGACCAOCAAAOCTCCTCTOGAAAGGTQAAGGGOCAGTAGTAATACAAGATAAT 457 1 

^ SarAroAw>PpcL«uTr^ly«OlyProAl»lysi«ul«uTrplys01y01u01yAUV«lV«lXl«01nA«»A«n fit 

I SOft 

■HtO A0TOACATAAAAOTAOTOCCAAOAACAAAAOCAAA0ATCATTAOG0ATTA70OAAAACA6ATO0CA0GTOAT0AT 44 44 

S*rA«p2Uly«V«lV*lProAroArolysAULyttUXl»AroA«pTyrGlyly«OUn«tAUGlyA«pA«p 1006 

|f|S ?!!?iC?i" 0I ^ [y ^ in rqS * rL ^ CiyI1 ^ tc * u ** nAr<jTrp0lnV * 1H ? tn# 20 

roi 1 

SM 1 0 TOTOT0OCAAOTA0ACAOOATOAOOATTAOAACAT0GAAAAGTTTA6TAAAACACCATAT0TATGTTTCAOOCAA 472 1 

Cy»V*lAUS«rArqGi*A»pGluAtp 1013 
V»lTrpGlftV»lAftpArqN^AroIl«AroThrTrpty»5«rL««V«Uy»M1»H<«M«*TyrV*lS«pGlyly« 45 

IH5 -™—«0-«- ........... ... 

Ai-0 

IN 10 AOCTAOOOOATOOTTTTATAGACAtCACTATGAAAOCCCTCATCCAAGAATAAGTTCAGAAOtACACATCCCACT 4794 

iM5 _ii^;MvJfP*|NjT^;^**^ 70 

IN 10 AGOGGATOCTAGATTGGTAATAACAACATATTGGGGTCTOCATACAGGAGAAAGAGACTGGCATTTOGGTCAOGG 4A7 1 

IH5 .?i-^-^!!*-?i^!!iii?I KrThrTyrTrp01vL * uMI ■ TKrCl * c lu Ar © A *P Tr P M 1 »L«w01yGln01y 95 

IN 10 ACTCTCCATAOAATGOAGGAAAAAGAGATATAGCACACAAGTAGACCCTOAACTAOCAGACCAACTAATTCATCT 4944 

" """^Aro — -™ " 

IN 1 0 OT ATT ACTTTOACTOTTTTTCAGACTCTOCTAT AAGAAAGOCCTT ATTAOOACACATAOTTAGCCCTAOOTGTOA 502 1 

1H5 -J™---— i^ r * L V**l»»-*wL*wGlyNI«Il«V*lS«rProAroCy»01o 145 

IN 10 ATATCAAGCAOOACATAACAAOGTAGGATCTCTACAATACTTGOCACTAGCAGCATTAATAACACCAAAAAAGAT 5094 

T vr01f»Al.GiyNi»A*nly»V«lGlyS«rL«u01nTyrL»oAl.L«uAUAl.L*uIi»ThrProly»Ly»Il« 170 

IN 10 AAAOCCACCTTTOCCTAGTCTTACGAAACTGACAOAOGATAGATGGAACAAOCCCCAGAAGACCAAOOOCCACAO 5 17 1 

iH 5 .-^?^C-^^?-?^^^ oS * , "^!^ 1 THrL > fmU * wTKf " 0lu *»* >Ar « Tr P** nL V»Pro01rtLy»TKrLy»01yM4 sApq 195 

son 1 ; 

BM10 AOMAGCCACACAATGAATOGACACTAOAGCTTTTAOAOOAOCTTAAOAATGAAOCTOTTAGACATTTTCCTAOO 5244 

INS °lj 5 « rH i» T *'*»*A«'»GlyM» 203 

Ceo tl 5*1 I 

OHIO AGAATTCTOCAACAACTGCTGTTTATCCATTTTCAOAATTGGGTOTCGACATAGCAOAATAOOCOTTACTCGACA 5594 
IKS — - 

jKi* j**^?^*!^!???*^ 547 1 

JUi 1 cn 0T * CCA 4 TT0CTATTGT * A ^ GTCTT0CTTmTT0 ^^ 55 ** 

(Sit I) 

IN 10 CCTATOGCAGGAAGAAGCGGAGACAGCGACGAAGACCTCCTCAAGGCAGTCAGACTCATCAAGTTTCTCTATCAA 5421 
INS — .... ----G 

•HA —0---A--C-A 

OHIO ACCAOTAAGTAGTACATGTAATGCAACCTATACAAATAGCAATAGTAGCAl ) TT AGT AGT AGCAAT A A T A A T AGC AA 5496 
IN* " C C T— C-A T-GCC C 

Hi* l^lVAl™l*^ltV-"^ 577 1 

I guv -tot 

IN10 OACTAATAOAAAGAOCAOAAGACAGTOOCAATOAGAGTGAAGOAGAAATATCAGCACTTGTOOAOATOGGOGTGG 5044 

Mi iy»GlMGlnLy«TKrV*lAl«^AroV»lLy«Gluly»TyrGlnNI »l»uTrpAroTrpClyTrp 22 

IN 10 AGATGOOGCACCATOCTCCTTOGGATGTTGATGATCTGTAGTOCTACAGAAAAATTGTOGGTCACAGTCTATTAT 5921 

Ar « Tr ^W Thr ^* L ^ l ^ 1 V^* l ^ H#tI1#C y» s « r *l» T ^lwty»l«wTrpV»lThrV»lTyrTyr 47 



IN 10 OOGGT CTOTGTOOAAGGAA AA A TA 

ClyV.lPr©V*iTrply«CiwAUTlw-ThrT*va w Ph«Cy«AUS«rA«^ 5§M 72 
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•N tO CATAATCTTTCXXKCACACATGCCTOTOTACCCACAOACCCCAACCCACAAOAAOTAOTATTOOTAAATOTOACA 407 1 
^ K<a*nV»lTrpAUTKrNiai»CvsVftlff^T^ipfreAanPro01n01wV«lV»llwV«lAwiV«]Thr 

BH 10 OAAAATTTT AACATCTOOAAAAATOACATOCTAOAACAOATOCATOAOOATATAATCAOTTTATOOOATCAAAOC 4 144 
OlwAaAPKttABnHctTrpLyBAwtABpMValGlwGlnN^Hl sOluAmpI UII«S«rl*uTrpA»pClftS»r 

Ah* III ■ 
BH 10 CT AAAOCCATOTOT AAAATTAACCCCACTCT0T0TTAOTTTAAAOTOCACTOATTTOAAOAATOATACTAATACC 422 » 
l«uLy*ProCysV*lly«L«uThrPreL«wCvftV«lSttrl«uLy»CvsThrAftpL«uLy»A«iiAftpThrAanThr 

BHO 

V ■ ■ 

BH 10 AATAOTAOTAOCOOGAOAATOATAATOOACAAAOOAOAOATAAAAAACTOCTCTTTCAATATCAOCACAAOCATA 4204 
^ A«f»S«rS«r5*r01yAr9^n«H«t01wLy«ClyOlwIl»lya«r>Cy»$«rrt>^»nIUS«rTHrS»rIl« 

ly 

R 

BH 10 AOAOOTAAOOTOCAOAAAOAATATOCATTTTTTTATAAACTTOATATAATACCAATAOATAATOATACTACCAOC 457 1 
AroGlyLytV»lGlnLysCluTyrAUPh^httTyrlysL«iAtpn«Il^poXlttAspA«nAspTKrThr$«r 

OKI 

■ 

BH10 T A T ACGT T 0 AC A AOT T OT AAC ACCT C AOTCA T T ACACAGOCCT6TCCAAA00T ATCCTTTOAOCCAA TTCCCAT A 4444 
TyrThrLttuThrS«rCysA«nTHrS«rV»lIl«TKrOinAl»Cy»ProLyiV«lSttrrh«01uProXl«ProIltt 

» . ■ - 

BH10 CATTATTGTGCCCCGGCTOOT7TTGCGATTCTAAAATGTAATAATAAOACOTTCAATOOAACAOOACCATOTACA 4521 

HI ftTyrCy^l«Pf^Al»Glyfh^laIUL«ulysCysAanA«ALy»TKrPK«Asn01yThrGlyfreCytThr 
BHO " 

H K 

BH10 AATGTCAGCACAGTACAATGTACACATGGAATTAGOCCAOTAGTATCAACTCAACTGCTGTTAAATOOCAGTCTO 4994 
A»«V*lS«rThrV«lGlnCy.ThrHi»01yIl«ArgProV«lV«l5«rThr01nL«ul»ut«uA»nGlyS«rL*u 

IKS 

OqI XI I 

BH10 GCAGAAGAAGAGGTAGTAATTAGATCTGCCAATTTCACAGACAATGCTAAAACCATAATAGTACAGCTGAACCAA 447 1 
AlaGluGluGluV»lV«lIlttArgS«rAX«AwiPh«ThrA«|>Aw%AULy»ThrII«Il«V«lGinL«uA«nGln 

BHO T G 0--AC- 

¥•1 A«pThr 
■ I 

BH10 TCTGTAGAAATTAATTGTACAAOACCCAACAACAATACAAGAAAAAGTATCCGTATCCAGAGAGGACCAGGGAGA 4744 
SArValGluUaABnCyvThrAroProAanAsnAinTKrAroLysSvrllAArollvGlfiAroGlyPpoGlyAro 

OKI -AA 0 : cil 

tV \ if. 
BH10 OCATTTGTTACAATAOGAAAAATAGGAAATATGAGACAAGCACATTGTAACATTAGTAGAOCAAAATOGAATAAC 4021 
Al»Ph«V«lTKrIl«Glyly»Il«OIyAanH«%AraGlnAlaHlaCyftA«nIUS«rAroAULyftTr»A«nAM 

BHO OC- 

AU 

Aha III ■ 
BH 10 ACTTTAAAACAGATAOATAGCAAATTAAOAGAACAATTTOOAAATAATAAAACAATAATCTTTAAOCAOTCCTCA 4094 
ThrL«ily»GInIl«A»pS«rLysL«uAroGluGlnPK«GIyA«nA«nLy»ThrIl»II«Ph«LyB01nS«rS«r 

BHO 

■ 

BH 10 GGAGOOGACCCAGAAATTGTAACGCACAOTTTTAATTGTOOAOOGGAATTTTTCTACTOTAATTCAACACAACTG 497 1 
GlyGlyA»pProGIuU«V«lThrHUSttrPK«A»««CyBGlyGlyGluPh«Ph«TyrCysA«nS«pThrGlnlmi 

BHO 

■ ■ ■ 

OHIO TTTAATAGTACTTOGTTTAATAGTACTTGGAGTACTAAAOOGTCAAATAACACTGAAGOAAOTOACACAATCACC 7044 
Ph«AsnS*rThrTrpPh«AinS»rThrTrDS«rThrly*GlySftrAafvAftnTKrGIuG)yS*rABpTKrIl«rhr 

BHO t r 



0H10 CTCCCJITGCAGAATAAAACAAATTATAAACATGTOGCAGOAAGTAOGAAAAGCAATGTATOCCCCTCCCATCAOT 7 121 

L«oProCy»AroIl»ly»Gir»Il«Il«4inH«tTrpGl»iGluV«lGlyt.y»Al»««tTyrAl»ProProll«S«r 
BHO - " J 

BH 10 GOACAAATTAOATGTTCA7CAAATATTACAOOOC r 0CTATTAACAAOAGATOOTOGTAATAOCAACAATGAGTCC 7 194 

GlyCinIl»AroCy»S«pS«rA»nIl«TKrGlyl«wL«uL«oThrArQA»p01yClyA«AS«rA«nA«nGluS«r 
BHO 

BH 10 GAMTCTTCAGACCTGOAG<^OGAGATATGAGOOACAATTOOAOAAGTGAAT7ATATAAATATAAAGTAGTAAAA 727 1 
0 1 u 1 1 «P h«A r qP r ©C 1 yC I yC 1 yA ipM«* Ar qA »pA««T r pA r Q$«r* 1 u ^ 

OHIO ATTOAACCATTAOOAOTAOCACCCACCAAOGCAAAOAGAAOAGTGGTOCAOAOAGAAAAAAOA^AOT^ 7544 

Il»GluProL«oGIyV«iAl»ProThrLy»Al«ly»Ar0ArqV»lV«lGUArqOluly*ArQAl«V.lGlyII« 
BHO 

BHIO OOAGCTTTGTTCCTTOGOTTCTTOOGAOCAOCAOOAAGCACTATOOOCOCAOCOT^ 7421 
^ 01 yA I • I «wPh«L miG 1 yPK«L MiGX yA l.Ai.Gly5«rThrH«k01 yA X jAI ;*«^^^^ThrV» 1 OX n 

BHIO OCCAOACAATTATTOTCTOOTATAOTOCAGCAGCAGAACAATTTOCTOAOOOCTATTGAGOCOCAACAOCATCTO 7494 
Al«ApgGlnL©ulMS«p01yIX«V«101nGXn01nA^A«AL©ulPuArpAX«XXpGXwAlaGXn01nHi«L«u 

tM . ~oc 

BH 10 TTOCAACTCACAGTCTOOOGCATCAAGCAOCTCCACOCAAGAATCCTOOCTOTOOAAAOATACCTAAAOGATCAA 757 1 
LaMGXnt«uTKrV«XTrpOlylX«lysGXnLauGXnAX»ApqXl«LauAlaV«X0XuApQTyrL«uLy»Amp01«i 

- 

OHIO CAOCTCCTGOOGATTTGOOGTTGCtCTOOAAAACTCATTTOCACCACTOCTGTGCCTTOOAATGCTAOTTOGAOT 7444 

OlnL«ul*uGlyIl*Trp01yCy»5#rOXytytL«uIX«Cy«ThrTKrAl«V»XPr«TrpA»ftAl«S«rTrp$«r 
BHO 
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*h to aWaatctcto<uacamttt(^ata\catoacctooatoo^ 1 772 1 

IH| ?I f '^?*** m ** r *** T>%#-T»-p**^^01oT^pA»oAf-o01 vil 1 «A v»T 447 

1HI0 TTAATACACTCCTTAATTOAAGAATCOCAAAACCAOCAAOAAAAOAATOAACAAOAATTATTOOAATTAOATAAA 7794 

|H| ^Pf Hi » s » rl ^ I ^iw°l" 5 » pC l'»*»«01«01nOluLv»A»AQlu01nCloL«uL«u01uL«oA»pLy» 472 

■ 

IH 10 TGOCCAAGTTTCTGGAATTOOTTTAACATAACAAATTOOCTOTOOTATATAAAATTATTCATAATOATACTAOGA 717 1 
IH 10 OOCTTOGTAOOTTTAAOAATACTTTTTOCTOTACTTTCTOTAGTOAATAOAOTTAOOCAOOOATATTCACCATTA 7944 

ill 

IHIO TCGTTTCAGACCCACCTCCCAATCCCGAOOGOACCCGACAG^CCGAAOOAATAGAAGAAGAAGCTGGAOAGAOA 0021 
A*n 

OHIO OACAGAGACAGATCCATTCGATTAGTOAACGGATCCTTAGCACTTATCTOGOACOATCTOCGOAGCCTOTOCCTC 1094 
IH tl TTCAGCTACCACCGCTTGAGAOACTTACTCTTGATTGTAACGAGOATTOTGGAACTTCTOOGACOCAGOGGGTGG 1171 

IHtO GAAGCCCTCAAATATTGGTG^AATCTCCTACAGTATTGGAGTCAGGAGCTAAAGAATA^TOCTG^AGCTTGCTC 1244 

01uAl«L«oly»T V rTi-pTppA»ftt»uL«wGlnTvrTrpS«r01i»GluL«uLr«A«#\S«rAl»V»lS«rL«uL«o 122 
IHI A A 

*« 

IH 10 AATGCCACAGCTATAOCAOTAGCTGAOOOOACAGATAOGOTTATAGAAGTAGTACAAOOAOCTTATAGAGCTATT 152 1 

»u. *« rt *l* Th '-*l»n»Al.V«XAl»01wGlyThrA»pAroV«lIl«01uV»lV»10lr»OiyAl.TyrArQAl«Il« 047 

IHS — T- — -C— c 

ENV-LOt » L ~ A1 * 

IHIO CGCCACATACCTAOAAOAATAAGACAOGGCTTGGAAAOGATTTTOCTAtMGATGOGTGGCAAOTG^ 1394 

OKI A ^|^IlrfroAr©ArQll»A^ 0 01i>01yl«uGluArQll»l«ul^ 043 

IHIO T AGTOTGGT T GGA TGGCCT OCTGT AAOGGAA AGAA TGAGA CGAGCT G AGCC AGCAGC AG A TGGOGTGGGAGC AGC 047 I 

IK* — — — T 

Xho I 

IHIO ATCTCGAGACCTAOAAAAACATGGAGCAATCACAAGTAGCAACACAGCAGCTAACAATGCTGATTGTGCCTOGCT 0544 

0N0 T C C T 

IHi' 0 ^^AAGAG^G^G^W^ 042 1 

PvoII Igl IX Aha III I UJ — 

Pplypurin* Tr»c* IR 

SSo § t ™?I™I?IIi?5™IIII T AA **^ AA00G0WCTG0 *^^ 0496 

(•••"hi™ 

IHIO CAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGAGAAGTTAGAAGAAGCCAACAA 0044 
Ml A T~ 

\hi ° *^^ WA ^ CCA ^ TTGTTACACCCTOT ^^CTGCATG<UATOGATW 092 1 

IH 10 GAGGTTTGACAGCCOCCTAGCATTTCATCACATGGCCCGAGAGCTGCATCCGOAGTACTTCAAOAACTGCTGACA 0994 

IHO — — • — — j, 

iho° ivw^j}™^^ 907 1 

!5i P i?SSSI™I~I?S™™2S!^ 9144 
1st I 
t 

IHIO OOCAGCTC , 15 « 
IHO * W 

HUd III 

NXI2 TCTOOCTAOCTAgWACCCACTOCTTAW 92 1 3 

HXI2 AG TAQTOT OTQCCCCTCTGTTOTCTQACTCTQOTAACTAGAGATCCCTCAOA 

IR 

h*a* crrTTTTAmrAnTnTfMAA4ATr.TrTAnr.A 
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